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MEAD 


atc 


in the management 
of your food-sensitive 


patients, specify 


Sobee 


hypoallergenic soya formula milk-free 


a soybean protein food for sound nutrition 


When you specify Liquid Sobee, the eczema and 
gastrointestinal disturbances caused by milk allergy 
are usually promptly relieved. These disturbances, 
when due to other food allergens, are also 

usually relieved by using Liquid Sobee as the basis 
of an elimination diet. Liquid Sobee is exceptionally 
well taken and well tolerated. Stools are 
satisfactory; diaper staining is no problem. 


“Thermo-flash”’ sterilization gives Liquid Sobee a 
pleasant, bland flavor... attractive, light color... 
permits maximal preservation of amino acids and 
important B vitamins. 


In a study reported by Kane,* babies on 
Sobee showed: 

Satisfactory growth and nutrition ... 99% relief of 
eczema, 90% relief of gastrointestinal and/or non- 
dermatologic symptoms . .. excellent acceptance. 


*From an exhibit by Sydney H. 
Kane, M.D., at the American 


Medical Assoc ation eeting 
Atlantic City, J., June 6-10 
1955 
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F MECLIZIN 


longest-acting motion-sickness remedy’ effective in low dosage controls various 
symptoms of motion sensitivity in minutes «+ one dose often prevents motion sickness for 
24 hours #»> in recommended dosage as safe as a placebo' «+ BONAMINE TABLETS, scored, 


tasteless, 25 mg, #» BONAMINE CHEWING TABLETS, pleasantly mint flavored, 25 mg. 
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“Prompt healing without infection 
resulted in all traumatic lesions treated” * 


“, . . Furacin is an effective antibacterial drug 
which may be safely prescribed for a variety of 
conditions involving the external eye and lids.” 


\* 


BRENNAN, AM. J. OPMTM. 1982 

@ rapid, effective antibacterial action against a 
wide variety of gram-negative and gram-positive 
organisms with unique lack of irritation 

@ does not inhibit phagocytosis or retard regenera- 
tion of the highly sensitive corneal epithelium 

@ effective in the presence of pus and mucus 

@ indicated in external ophthalmic bacterial infec- 
tions including conjunctivitis, blepharitis, dac- 
ryocystitis, keratitis, hordeolum, lid abscesses and 
for the prevention of post-operative infections 


For infections of the nose and ear: 


FURACIN nasal topically effective antibacte- FU RACI Ni 
rial in rhinitis, nasopharyngitis and sinusitis: available in 15 cc. 


dropper bottles, providing Furacin (brand of nitrofurazone) " 

0.02% in an isotonic, buffered solution as: Furactn NasaL WITH ophthalmic 

Epneprine (with ephedrine* HCl 19); Furactn Nasal WITH 

NEo-SYNEPHRINEt (with phenylephrine * HCI 0.25% ). Furactn OpntHatmic Ligutp (sterile) contains 
Furacin (brand of nitrofurazone) 0.02% dissolved 


FU RACIN ear solution ~ Prompt antibac- in an isotonic aqueous solution. Dropper bottle of 


terial and deodorizing action in otitis. 1S cc. FURACIN OPHTHALMIC OINTMENT contains 
Furactn Ear Sovution contains Furacin (brand of nitrofura- Furacin (brand of nitrofurazone) 1% in a petro- 
zone) 0.2% in hygroscopic, water-soluble, polyethylene glycol. latum base. 3.5 Gm. tube. 


Dropper bottle of 15 cc. 
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Bordens 


PRESCRIPTION PRODUCTS DIVISION 
350 Madison Avenue, New York 17 Ai 


“heads”? .. because a BREMIL 
formula provides a complete 
nutritional intake that consistently 
promotes infant growth and development 

at or above accepted standards!; 
made with grade A milk. 


“‘tails’’.. because the easily 
digested, efficiently utilized 
protein content of BREMIL 
(approximating that of breast 
milk) virtually eliminates 
excoriations due to ammonia 

dermatitis', and does not impose an excessive 

solute load on the immature kidney” 


Standard Dilution 
One level measure to 2 fluidounces of hot water. Mixes like a 
liquid. Costs no more than ordinary formulas requiring vitamin 
and carbohydrate supplementation. In 1-]lb. tins at all drug outlets. 


1. Oberman, J. W., and Burke, F. G.: M. Ann, 
District of Columbia 23:483, 1954, 2. Hill, 
L. F.: Am, J, Clin, Nutrition 3:75, 1955, 
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THORAZINE* 
valuable in hy peractive 


mentally retarded children 


“vast improvement” in behavior 


Observations on behavior in 10 hyperactive mentally retarded children 
“indicated that seven students showed vast improvement, two improved 
favorably, and one showed no significant improvement.” In general, “each 
student slept better at night, quieted down considerably, and followed 
instructions diligently . . . a significant increase in the students’ attention 
spans” was observed.' 


fewer windows broken 

Of 28 retarded children who had marked emotional disturbances, 27 showed 
“considerable improvement . . . The breakage of windows, for example, has 
been reduced by better than two-thirds. These boys are now able to resume 


their schooling after years of extreme emotional instability.’ 


‘Thorazine’ should be administered discriminately and, before prescribing, the physician should be fully 
conversant with the available literature. 


1. Bair, H.V., and Herold, W.: Arch. Neurol. & Psychiat. 74:363 (Oct.) 1955. 
2. Brooks, G.W.: in Chlorpromazine and Mental Health, Philadelphia, Lea & Febiger, 1955. 


W rite for leaflet : ‘Thorazine’ in Mentally Retarded and Handicapped Children. 


Smith, Kline & French Laboratories 
1530 Spring Garden Street, Philadelphia I 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F. 
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in search of 
a different 
infant food 


ARAMEL 


carbohydrate 


+ 
water 


*Made from Grade A Milk (U.S. Public Health 
Service Milk Code) which has been modified by 
replacement of the milk fat with animal and 
vegetable fats and by the addition of synthetic 
vitamins. No carbohydrate has been added. 


THE BAKER LABORATORIES, INC. 
Mille Products Exclusively for the Medical Profession 


Main Office: Cleveland 3, Ohio «© Plant: East Troy, Wisconsin 
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When diapers and baby clothes are washed in 
Ivory-safe Ivory Snow, they come out soft, smooth, free from irritating 
deposits that might chafe a baby’s skin. And—because Ivory Snow 


is in the efficient granulated form preferred for washing-machine use— 


it’s a practical soap for busy mothers with lots of baby wash to do. 


A Procter & Gamble Product 
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Meat... 


and Protein Allowances for Children 


a with growth as well as maintenance of tissues, protein needs 
of children—per pound of body weight and according to age—are one to 
three times as great as those of adults. These greater needs are set forth 
in the table of daily protein allowances recommended by the Food and 
Nutrition Board of the National Research Council,' shown below. 
Since they deal with the biologic value of proteins and with the 
vulnerability of children to inadequate protein intake, the following state- 
ments accompanying the Board’s recent announcement of protein allow- 
ances merit attention: 
“The nutritive value of proteins is primarily dependent on the amino 
acid composition, and the lower biological value of vegetable proteins 
as compared with animal proteins is well known. The inclusion of a 
variety of foods, and especially products of animal origin, in the diet 
assures a satisfactory amino acid distribution as well as sources of 
other nutrients ... Recent wide-spread interest in protein deficiency 
syndromes such as Kwashiorkor disease? emphasizes the particular 
vulnerability of children who receive diets in which the protein content 
is low and primarily of vegetable origin, even when the total calorie 
intake is adequate or high.’ 
Meat, when cooked, presents approximately 25 to 30 per cent of high 
quality protein, easily digested and readily assimilable. Meat is espe- 
cially acceptable to children and should be a regular item of their diets.* 
It also provides valuable amounts of B vitamins and essential minerals. 


Recommended Daily Protein Allowances! 
Children Protein Boys Protein 
1-3 yrs., 27 lb., 34 in. 40 Gm. 10-12 yrs., 78 lb., 57 in. 70 Gm. 
4-6 yrs., 40 lb., 43 in. 50 Gm. 13-15 yrs., 108 lb., 64 in. 85 Gm. 
7-9 yrs., 59 lb., 51 in. 60 Gm. 16-20 yrs., 139 lb., 69 in. 100 Gm. 
Girls Men 
ir. 
10-12 yrs., 79 lb., 57 in. 70 Gm. 8 
13-15 yrs., 108 lb., 63 in. 80 Gm. Women 
16-20 yrs., 120 lb., 64 in. 75 Gm. 25-65 yrs., 121 lb., 62 in. 55 Gm. 
1. Recommended Dietary Allowances, Report of the Food and Nutrition Board, National Academy of 
Sciences— National Research Council, Publication 302, Washington, D.C., 1953. 


2. Brock, J. F., and Autret, M.: Kwashiorkor in Africa, Bull. World Health Organ. 5:1 (1952). 
3. McLester, J. S., and Darby, W. T.: Nutrition and Diet in Health and Disease, ed. 6, Philadelphia, W. B. 
Saunders Company, 1952, p. 218. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago ... Members Throughout the United States 
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2 hypertension - onziety 


pleasant-tasting 
highly compatible liquid 
compounded with... 


other agents 
of your choice 


The antihypertensive and 
tranquilizing effects of Serpasil 
can now be easily combined with 
other agents that you may wish 
to prescribe simultaneously. 
Serpasil Elixir is compatible 

with many other medicatiors, 
such as Pyribenzamine® citrate 
(tripelennamine citrate CIBA) 
Elixir, dextro-amphetamine 
sulfate elixir, codeine phosphate, 
ephedrine sulfate, and sodium 
salicylate. 

Each 4-ml. teaspoonful of light green, 


lemon-lime flavored Serpasil Elixir 
contains 0.2 mg. of Serpasil. 


Summit, N. J. 


otional stress and strain 


«pain - allergy + ov 
gastrointestinal disora ...and the many other 

5 conditions coordinate with 
anxiety, tension and 


emotional upset 


prescribe compatible 


when you must combine... | 
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TIARRY SOORES 
CHAIRMAN OF THE BOARD 
announces: on March 1, 1956 
This action is taken in the tenth year after the death of 
Stanley M. Ross, to commemorate the contribution of the co- 
founder of our company. The career of Mr. Ross coincided 
with the development of pediatrics as a science. Through close 
liaison with the physician and the research scientist, men of 
industry such as Mr. Ross aided in the development and 
application of new knowledge in scientific infant feeding that 
resulted in a constant reduction in the incidence of nutritional 
F problems and consequent infant mortality. 
The change in name signifies no change in organization, in 
: personnel or in policy. On the contrary, we herewith reaffirm 
: the principles which have guided us during the past 53 years. 
a Promotion of our product, Similac, will be restricted, as it 
- always has been, to the medical professions. We hold inviolate 
the prerogative of the physician to prescribe infant feeding 
: according to his judgment, and believe that only he has the 
” training and experience necessary to select and prescribe the 
- formula and other elements of the dietary, and to direct the 
- preventive care of the infant. 


Because of the close interrelation between nutrition and dis- 
ease states, and because nutrition becomes particularly criti- 
cal in disease conditions, the proper application of the findings 
from research in nutrition requires the special skill of a 


~ 
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SIMI LAC 


physician. The infant’s parents in general are not equipped 
(while the physician is) : 
(1) to judge the adequacy of research quoted in support 
of claims for infant feeding products, 


(2) to evaluate the conclusions drawn from the data 
presented, 


(3) to determine whether the evidence is cited incontext, 


(4) to view the findings presented in proper perspective. 


Ross Laboratories believe that no action should be taken 
to produce pressures from lay sources designed to influence 
the physician’s prescription of product or application of med- 
ical concept. Efforts to create brand preference or to publicize 
medical concepts for commercial gain through the use of mass 
media can only result in undesirable pressure on the physician 
from patients. Lay advertisement of brands of infant formu- 
las or foods intended for the first vear of life infringes on the 
right of the physician to prescribe as his judgment directs. 
We believe it incumbent on Ross Laboratories to encourage 
and to participate in fundamental and applied research in the 
field of nutrition. The M & R Pediatric Research Conference 
program will be carried on as the Ross Pediatric Research 
Conferences. This program is but one instrument for achiev- 
ing this objective. We shall continue with renewed vigor our 
efforts to provide means for further enhancement of the 
practice of medicine for infants and children. 


OSS LABORATORIES COLUMBUS 1, OHIO 
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Scientific Staff Conferences 


Regular conferences of the entire re- 
search staff are held so that the pooled 
knowledge of these highly qualified 
men may establish broad general 
directions for major research projects. 
Such conferences also keep the entire 
staff informed of current progress in 
all six major research divisions. 


Continuous, Planned Research 
protects the uniform optimum high 
quality of both established and new 
Carnation food products. 


Report from Carnation Research Laboratory 


6 Research Divisions 
Carnation general research projects are 
conducted under six major laboratory 
divisions: three Dairy Product Labora- 
tories, the Nutrition Laboratory (chem- 
ical and biochemical), the Cereal Labo- 
ratory and the Analytical Laboratory. 


CARNATION PROTECTS YOUR 
RECOMMENDATION WITH 
CONTINUOUS 5-PHASE RESEARCH: 


Carnation Research Laboratory, 

Carnation Farms, 

Carnation Plant Laboratories, 

Carnation Central Product 
Contro/ Laboratory, 

Carnation-sponsored University 
and Association Research. 


"from Contented Cows” 
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clinical 
advantages with 


BRAND OF TETRACYCLINE 
* rapid absorption and distribu- 
tion to all parts of the body 


* prompt, broad-spectrum action 
against infections caused by 
gram-positive and gram-negative 
bacteria, spirochetes, certain 
large viruses and protozoa 


* minimal incidence of adverse 
reactions 


* available in a wide selection of 
convenient dosage forms for oral, 
parenteral or topical use 


Tetracycline « nucleus of 
modern broad-spectrum activity discov- 
ered and identified by Pfizer scientists 


Prizer LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N. Y. 
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50,000,000 crying babies 
changed to happy smiles 


Since prehistoric fathers 
walked the cave floor with a 
squalling infant draped over 
one shoulder, human beings 
; had been endlessly 
concerned with problems 
E: of artificial infant feeding 
. until a quarter of a 


century ago. 


Then doctors discovered 

the most satisfactory all-round 
solution to the problem — 
evaporated milk. 


So 50,000,000 babies grew 

up smiling instead of crying. 
Their stomachs didn’t hurt. They 
could devote all their time to the 
important business of growing . . . 
and how they grew! (While 
50,000,000 fathers got more rest.) 


And evaporated milk is 
still unique in its combination 


of advantages for infant 
feeding . . . the higher protein 
sufficient to duplicate the 
growth effect of human milk 
.. . flexibility in carbohydrate 
prescription . . . maximum 
nutritional values. . . 


a at the lowest cost of any preparation 


for infant feeding available today. aS 


PET EVAPORATED MILK —— —> PET 


is the “going home” formula for more vy 
babies than any other form of milk. ‘ eI 


PET MILK COMPANY e¢ ARCADE BUILDING « ST. LOUIS 1, MISSOURI 
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A Review of the Literature and Report of a Case with a Subgaleal Hematoma and Bell's Palsy 


GEORGE K. SUMMER, M.D., Chapel Hill, N. C. 


Edvard Ehlers (1863-1937), a German 
dermatologist, in 1901 was the first to 
describe a syndrome which included laxity of 
the skin and joints associated with a tend- 
ency to hemorrhage.’ In 1907, Paul Cohn 
recorded a similar syndrome with circum- 
scribed changes in the skin.* Henri Alex- 
andre Danlos (1844-1912), a French phy- 
sician, in 1908 described a syndrome of lax- 
ity of the skin with tumors about the elbows 
and knees resulting from chronic contu- 
sions.* This case had been reported earlier 
by Hallopeau as a doubtful form of diabetic 
xanthomatosis.* Since 1908 the symptoms 
comprising the Ehlers-Danlos syndrome have 
been characterized by the following features : 
(1) extreme laxity of the skin (dermatocha- 
lasis); (2) extreme laxity of the joints 
(arthrochalasia) ; (3) fragility of the skin 
(dermatorrhexis) and blood vessels. L. M. 
Pautrier first reported the pathologic findings 
in the case described by Danlos in 1908.° 
The first American case recorded was that of 
N. Tobias in 1934.° 

The occurrence of each feature of the triad 
and the degree of its prominence vary so that 
in one particular patient laxity of the skin 


Received for publication Jan. 5, 1956 

From the Department of Pediatrics, University 
of North Carolina School of Medicine, and the 
Pediatric Service, North Carvlina Memorial Hos- 
pital; Trainee, National Institute of Arthritis and 
Metabolic Diseases. 


may be less notable while laxity of the joints 
is unusually prominent.’ In other patients, 
fragility of the skin and blood vessels is more 
prominent than laxity of the joints and skin. 
The incomplete cases consisting of cutis laxa 
or extreme laxity of the joints alone have 
been classified by some authorities as formes 
frustes of this syndrome. French authors 
divide cases into two categories: (1) peau 
élastique and (2) peau élastique avec laxités 
articulares. They note gradations from abor- 
tive forms to the complete syndrome.’ How- 
ever, the triad of symptoms mentioned must 
be present in order to fulfill the criteria of the 
Ehlers-Danlos syndrome. 

Other common features of the syndrome 
are peculiar “pseudotumors” of the connec- 
tive tissue which develop in the atrophic scars 
commonly seen in this condition. Freely 
movable nodules which are pea-sized and slip 
about under the skin occur in the subcutane- 
ous tissue. Microscopically the nodules have 
been noted to consist of fat, although from 
their hardness one would not expect them to 
be lipomata. 

3ecause of the rarity of this syndrome, a 
report of the following case seems warranted. 
When F. Ronchese *° reviewed the literature 
in 1936, the total number of published cases 
was 27; in 1949 the total was less than 50; 
in 1955 the total is less than 100. 


REPORT OF A CASE 
An l1l-year-old white girl was admitted to the 
hospital for the first time on Aug. 23, 1953. Ten 
hours earlier she had fallen, striking the occipital 
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Fig. 1.—Patient with the Ehlers-Danlos syn- 
drome 


Fig. 2A.—Hyperlaxity of the skin of the thigh. 
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region of her head on the floor. The head began to 
swell and became ecchymotic over the entire sur- 
face of the scalp. By the time of admission the head 
was the size of a basketball. She became progres- 
sively lethargic and vomited twice during this 10- 
hour period, but at no time did she complain of 
headache or lose consciousness. 

The past history revealed that she had enjoyed 
fair general health but had always been a frail and 
weak child. All her life she had bruised easily, and 
she had been given numerous injections of liver 
extract and oral iron preparations for anemia. Occa- 
sionally she had had bleeding of the gums while 
brushing her teeth and epistaxis associated with 
upper respiratory infections. Five months prior to 
admission she had had hematuria, and a diagnosis 
of acute glomerulonephritis was made. Recovery 
was uneventful. The mother of the child had had 
vaginal bleeding during the second trimester of 
pregnancy. 

The patient was born after a seven-month gesta- 
tional period, and the birth weight was 3 Ib. (1360 
gm.). Her joints and skin were noted to be ex- 
tremely lax at birth. She had developed slowly in 
infancy, sitting up at 1 year, walking alone at 2 
years. During walking, the left hip frequently be- 
came dislocated, and she had learned to reduce the 
dislocation herself. She started school at 8 years 
of age and has always done well in her work. 


Fig. 2B.—Hyperlaxity of the skin of the upper 
arm. 
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Fig. 3.—Patient one year after admission, show- 
ing facial scars and recovery from facial palsy. 


In the family history there was no evidence of a 
similar disorder, consanguinity, or blood dyscrasias. 
The 
veloped, emanciated, pale white girl who appeared 
The tempera- 


physical examination revealed a poorly de- 


acutely and chronically ill (Fig. 1) 
ture was 99 F; pulse rate 140; respirations, 20; 
blood pressure, 80/60. 
restless and irritable 


She was well oriented but 


Fig. 4—Scarring of the left hand. 


The skin was dry and cold, with a loose velvety 


texture (Figs. 2A and 2B). There were many 
papery thin scars on the forehead, face, knees, and 
left hand (Figs. 1, 3, and 4). Scattered bruises 


were present over the back, knees, and upper arms. 
The entire head was swollen, edematous, and ecchy- 
motic (Fig. 5). There was a very large fluctuant 
collection of subgaleal fluid over the posterior aspect 
of the skull, extending to the temporal region on 
the left and to the postauricular region on the right. 
Hearing was normal. The external auditory canals 
did not show blood or exudate. Examination of the 
eyes superficially revealed blue sclerae and pupils 
3 mm. in diameter, which reacted normally to light 
Vision in both eyes was 
Ex- 


and in accommodation 
myopic, and there was a slight left esotropia. 
traocular movements and the funduscopic findings 
were normal. All joints were hyperextensible, espe- 


cially the metacarpophalangeal joints, the wrists, 


Fig. 5—X-ray of the skull, showing subgaleal 


hematoma. 


and the knees (Figures 6A, 6B, and 6C). The left 
knee joint was enlarged, but there was no evidence 
of tenderness, limitation of motion, crepitation, or 
fluid. The chest was symmetrical, expanding equally 
bilaterally, and the lungs were clear to auscultation. 
The heart was not enlarged. Cardiac sounds were 
normal, and no murmurs or arrhythmias were pres- 
ent. The abdomen was flat and soft. Tenderness and 
masses were not detectable. The liver, spleen, and 
kidneys were not palpable. Peristalsis was normal. 

The external genitalia were normal. Rectal ex- 
amination revealed no tenderness or masses. 

The limbs and fingers were long and slender. 
There was slight cyanosis of the nail beds. Periph- 
eral edema and clubbing were not present. The 
cranial and peripheral motor and sensory functions 
were normal on the initial examination. Reflexes 
were equal and active bilaterally. Subsequently the 
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Fig. 6A.—Hyperextensibility of the joints of the 


third finger (side view). 


Fig. 6C—Hyperextensibility of the hand and 


wrist. 


Tas_e 1.—Additional Laboratory findings 


STS 
CSF examination 
Bone age 


Skull x-rays 


Skeletal x-rays 
Prothrombin time 


Bleeding time 
Clotting time 
Clot retraction 
Tourniquet test 


Negative 

Normal 

ll years (chrono- 
logical age) 

No evidence of frac 
ture 

Normal 


91% of normal 
(15 min. control) 


Normal 
Normal 
Normal 
Normal 
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Fig. 6B.—Hyperextensibility of the joints of the 
third finger (front view). 


patient developed a left facial palsy. There were 
no other unilateral or localizing neurological signs. 

Laboratory data on admission revealed a hemo- 
globin value of 6.5 gm. per 100 cc., a red blood cell 
count of 2,520,000/cu. mm., and a hematocrit value 
of 21%. These values returned to normal after 
transfusion. Urinalyses were normal. Other labora- 


tory data are shown in Table 1; these findings are 


Fig. 7—Patient with left facial palsy. 
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Fig. 8B.—Biopsy speci- 
men of the scalp. The 
same area as in Figure 
8A. Verhoeff’s stain; re- 
duced from mag. * 430. 


typical of those in patients with the Ehlers-Danlos 
syndrome. 

The hospital course was satisfactory. The pa- 
tient was given procaine penicillin, 300,000 units i. m. 
daily, and sulfisoxazole U. S. P. (Gantrisin) tablets, 
0.5 gm. orally every six hours. Transfusions which 
totalled 1500 ml. were given in 250 ml. amounts. 
Vitamin K (10 mg. I. M. daily) and ascorbic acid 
(vitamin C) (75 mg. I. M. daily) were given for 
nine days. The hematoma was evacuated, and the 
wound healed slowly after suturing. During the 
first two days in the hospital she developed a left 
facial palsy, probably due to the extensive hema- 
toma and the resultant pressure on the seventh 
cranial nerve (Fig. 7). Follow-up visits have shown 
a gradual improvement in the facial palsy. Sub- 


Fig. 8A.—Biopsy speci- 
men of the scalp. The elas- 
tic tissue is striking in the 
stratum reticulare. Ver- 
hoeff's stain; reduced 
from mag. x 100. 


cutaneous bleeding has not recurred, although she 


has reported rather extensive bruises from minor 
trauma on the lower legs. 

A biopsy was taken of the skin of the patient's 
scalp. Owing to hemorrhage and pressure necrosis 
of the skin, the microscopic anatomy was distorted. 
Special stains for elastic tissue and collagen revealed 
the former to be increased rather strikingly in some 
sections (Figs. 8A and 8B). No deficiency or ab- 
normality in collagen was noted. 


COM MENT 
According to genetic studies, the Ehlers- 
Danlos syndrome is a hereditary disease of 
dominant type phenotypically determined by 
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the action of multiple genes, the effects of 
which are cumulative. It has been suggested 
that the phenotypic manifestations of these 
genes are under hormonal control.” 

The syndrome has about an equal distribu- 
tion between the sexes. Frequently there is 
a familial history, and in some cases there is 
a history of prematurity. Johnson and Falls 
reported several cases in which only one pre- 
maturely born child in a family had the syn- 
drome. They stated that consanguinity is to 
be considered strongly as a contributory 
factor.” 

Symptoms and signs of the Ehlers-Danlos 
syndrome are usually present at birth, but 
the hemorrhagic manifestations and dermal 
fragility are usually not manifested until the 
child begins to walk or is otherwise subjected 
to trauma. The differential diagnosis is not 
difficult except in the early months, when 
Mongolism, cretinism, neurofibromatosis, or 
cutis laxa may present similar symptoms and 
signs. The Indian rubber men of the circus, 
with their extreme laxity of the skin and 
joints, usually do not manifest fragility of 
the skin and blood vessels ; therefore they are 
not considered as examples of the Ehlers- 
Danlos syndrome. In many cases the patient 
grows to young adulthood without a correct 
diagnosis—usually because the syndrome is 
not recognized. 

Arthrochalasis. — Joint instability causes 
stumbling and falling and, as a result, joint 
dislocations, sprains, ecchymoses, and gaping 
lacerations. Dislocation of the shoulder may 
follow putting on a coat. The metacarpo- 
phalangeal joints may show such laxity and 
extensibility that the person can touch by 
extension the dorsum of the wrist with the 
finger tips. Generalized and bilateral laxity 
of the temporomaxillary joint and also of the 
spine has been reported. In the majority of 
cases the laxity of the joints is most marked 
in the fingers and thumbs. Apparently the 
joints are not painful.® 

The laxity of the joints is as striking as 
laxity of the skin and is presumably due to 
an abnormality of the mesodermal tissue in 
the joint capsule analogous to that of the 
skin. The elbows, knees, and other large 
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joints may be permanently dislocated. No 
radiological abnormalities have been demon- 
strated in the joints." 

Other explanations for the laxity of the 
joints include suggestions that hypertrophy 
of the elastic fibers in the capsule and liga- 
ments may be responsible.’* Hypotonia of 
muscles may also play a role. Collagen 
sheaths of muscle fibers may be altered, and 
collagen bundles in ligaments and joint cap- 
sules may have a loose structure as in the 
dermis and hypodermis.'® The joints have 
not been studied as thoroughly as the skin, 
and the explanation for the laxity of the 
joints in this syndrome remains obscure. 

Dermatochalasis. — The skin is usually 
velvety and dry. Grossly the epidermis ap- 
pears wrinkled, and sometimes pinching 
causes slight discomfort. Frequently there 
is undue sensitiveness to manipulations, such 
as taking the blood pressure. Some patients 
report an intensely disagreeable sensation 
produced by rubbing with a towel. 

Pautrier in his original and classical report 
with Danlos stressed vascular changes and 
dismissed alterations in the collagen and 
elastic fibers.° Turnbull and Burrows studied 
the skin in relation to controls and were 
unable to state definitely if an increase in 
elastic tissue existed. The depths were 
identical in the control and in the patient 
with the “elastic skin.” A definite difference 
was noted in the collagen fibers of the reticu- 
lar layer of the dermis—the collagen fibers 
were not packed to form the massive bundles 
seen in the control. The reticular layer was 
consequently of looser structure and formed 
a confused tangle of collagen fibers and 
other connective tissue elements. The rare- 
faction of the reticular layer appeared to be 
due to a deficiency in collagen fibers. Thus 
the elastic fibers were less evenly spaced 
than in the control and tended to come to- 
gether in larger bundles.*® 

There is general agreement in the litera- 
ture that the pars reticularis is looser than 
normal and that the elastic tissue is more 
prominent and occurs in coarser tangled 
bundles than in normal skin.’’ Recently 
Jansen has suggested that the elastic tissue 
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predominates because the quantity of col- 
decreased; thus the increase in 
tissue may be more relative 
He points out that in normal 


lagen is 
elastic than 
absolute.*® 
tissue the papillary layer is composed of very 
fine collagen fibers, forming a meshwork 
or wickerwork. The extensibility of the col- 
lagen wickerwork depends on the extent to 
which the fibers glide along each other. 
Since the papillary layer is firmly attached 
to the epidermis, its mobility is very limited. 
The stratum reticulare consists of collagen 
interwoven 
which 


and _ fiber-bundles in a 


three-dimensional 


fibers 


manner, can be 
demonstrated by the direction of cleavage 
lines. The tension of normal skin parallel 
to these cleavage lines is believed to be 
fibers twist 


themselves through the collagen wickerwork 


maintained by elastic which 
like an ivy vine. The lower stratum reticu- 
lare has a looser structure consisting of fat 
lobules which separate the collagen fiber- 
bundles. Another factor in the tensile strength 
of the skin is the manner in which septa 
composed of connective tissue, collagen, and 
elastic tissue run from the stratum reticulare 
and attach the 


through the hypodermis 


overlying skin to muscle and bone. 
Jansen’s study by electron microscopy of 
collagen of normal subjects and patients 
with the Ehlers-Danlos syndrome reveals 
that both have characteristic cross striations 
and typical spacing of about 640A. Also 
the 
normal 


thickness of the fibrils is uniform in 


and in patients with 
the syndrome (1200-1600 A.). The fact that 
the the 


striations are uniform in both groups sug- 


subjects 


cross striations and spacings of 


gests a similar molecular and_ chemical 
make-up. Observations with the electron 
microscope reveal no striking difference in 
the elastic fibers of normal subjects and pa- 
the 


with a diameter of 


tients with Ehlers-Danlos syndrome. 


5000 A. 
occur with ribbon-like subfibers, a uniform 
thickness of about 600 A., and no apparent 


Elastic fibers 


longitudinal periodicity of cross striations. 


Therefore, it appears that the collagen 
wickerwork is the limiting factor in the 


extensibility of the skin, since one can tear 
the skin of a patient with the Ehlers-Danlos 
syndrome loose after circular incision through 
the dermis, leaving little or no subcutaneous 
fat at the base of the skin. The degree to 
which the skin can be extended is dependent 
on the extent to which the collagen fibers 
can glide along each other. The attachments 
of the collagen wickerwork to the epidermis 
and also to the underlying structures of 
muscle and bone also limit extensibility. 
Connective fibers 
more or less encases the fibril-bundles of 


tissue between collagen 


collagen, accounting for the solid coherence 
of the constituents of the dermis. 

The 
atrophic scars on the exposed portions oi 
the body testify to the third feature of the 
triad—fragility of the skin. The peculiar 
fragility of the skin and blood vessels from 


Dermatorrhe.xis. numerous large 


a dermatologic and practical standpoint is 
the main feature of the syndrome. Gaping 
wounds delay healing, and wounds leave 
broad papyraceous scars when they do heal. 

A small cut or incision of the skin may 
become appreciably wider, longer, and deeper 
as a result of the edges pulling away from 
the wound because of the extreme laxity of 
the skin. Scarring is most prominent over 
the bony prominences subject to trauma, 
like the forehead, elbows, knees, and tibial 
surfaces. The scars are not adherent to the 
subcutaneous tissue and are not firm like 
keloids. 

Associated with fragility of the skin is 
vulnerability and fragility of the blood ves- 
hematomas occur after 


sels. 


Large 
blows which in themselves are insufficient 


may 


to break the surface of the skin. Ecchymoses 
from pressure on the arm and from per- 
formances of the Rumpel-Leede test have 
occurred."' The fragility of the skin has been 
attributed to the defective collagen wicker- 
work of the reticular layer of the skin, and 
as a result the epidermis lacks a good buffer 
to trauma. Likewise, blood vessels are also 
more susceptible to trauma, since they do 
not have the support or buffering of normal 
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subcutaneous tissue. Microscopically, there 
is no abnormality of the blood vessel wall. 

Other Anomalies Associated with the 
Ehlers-Danlos Syndrome.— The Ehlers- 
Danlos syndrome frequently is associated 
with other anomalies. Shapiro states that 
the association with intellectual impairment 
along with other congenital abnormalities is 
evidence that the entire syndrome is due 
to a congenital maldevelopment secondary to 
some embryologic disturbance. A list of 
anomalies frequently associated with this 
condition is shown in Table 2. 

No definite or constant metabolic abnor- 
mality has been disclosed. Dobrosworskaja 


TABLE 2.—Anomalies Associated with the 
Ehlers-Danlos Syndrome 


Abnormalities of the external ear 

Absence of the ensiform process 

Achondroplasia 

Acrocyanosis 

Arachnodactyly 

Clinodactyly 

Club feet 

Congenital cardiac disease 

Congenital dislocation of the hip 

Congenital muscular atony 

Delayed cranial ossification 

Diffuse muscular atrophy 

Enteroptosis 

Gastric atony 

Megacolon 

Megaesophagus 

Mental retardation 

Multiple lipomata 

Neurofibromatosis 

Oligophrenia 

Osteogenesis imperfecta 

Osteoporosis 

Spina bifida 

Synostosis of the proximal heads 
of the radii and ulnae 

Thoracie deformities 


considered a multiglandular defect, since her 
patients showed underdevelopment of pri- 
mary and secondary sexual characteristics.** 
Acrocyanosis and laxity of the joints have 
been considered attributable to a pituitary 
dysfunction. Some authors have implicated 
the parathyroid gland, but the results have 
been contradictory. Tobias (1934) found the 
blood calcium well below normal (6.4 mg. 
per 100 cc.) ; Raybaud and Guidoni (1938) 
found the blood calcium slightly increased.*® 
Others have found blood calcium to be 
normal. 

Kanof suggested a possible relationship be- 
tween hyperadrenocorticism and the Ehlers- 
Danlos syndrome. The symptoms and signs 
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in common with hyperadrenocorticism, Cush- 
ing’s disease, and patients receiving corti- 
cotropin or cortisone are dermatorrhexis, 
delayed healing, fragile blood vessels, weak- 
ness, acrocyanosis, osteoporosis, delayed 
epiphyseal development, increased 17-keto- 
steroids in the urine, increased uric 
acid/creatinine ratio in the urine, and, 
occasionally, eosinopenia.*° No other reports 
have indicated a consistent similarity of 
findings in these diseases. 

Soft-Tissue Abnormalities. — The small 
disseminated round discrete calcareous nod- 
ules which are described in patients with 
the Ehlers-Danlos syndrome appear to in- 
volve either the skin itself or the immediate 
underlying tissues and vary from the size 
of a millet seed to that of a pea. Some of 
the nodules may be calcified. Holt offers 
the opinion that trauma, especially of the 
extensor surfaces, accounts for the presence 
of necrotic fat and foreign-body giant cells 
The calcified nodules superficially resemble 
the more commonly encountered phleboliths 
in hemangiomata. 

The pseudotumors and sizable angiomata 
present much the same roentgenographic 
appearance. Both are associated with minor 
alteratiors in normal bone architecture. The 
pseudotumors of the Ehlers-Danlos syn- 
drome are superficial and contain multiple 
concentric strata of calcium. Protuberances 
in the form of pseudotumors occur at the 
exposed areas such as the elbows and knees. 
Often the pseudotumors are molluscum-like 
and have the shape of raisins, covered with 
a glistening semitranslucent membranous 
capsule through which may be seen colors 
varying from deep red to blue, as in 
hemangiomas. 

Summary of Findings.—The etiology here- 
tofore has been ascribed to a congenital 
dysplasia of the mesenchymal tissue, since 
ectodermal derivatives such as hair, teeth, 
and nails are normal. Biopsies of the skin 
generally show the following features: 
atrophy of the epidermis, rarefaction and 
thinning of the collagenous fibers with pre- 
dominance of the elastic tissue in the corium, 
and a marked diminution of subcutaneous 
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fat. With very slight trauma, the epidermis 
splits and gapes. The skin shows a whorled 
disorderly structure; the collagen bundles 
of fibrils seem to have insufficiently united 
into collagen fibers and fiber-bundles ( Fig. 
9). The numerous fissures show loose con- 
nection of structures in the stratum reticulare 
with the epidermis and underlying muscle 
and bone. The scarring is apparently due 
to an abnormal regeneration of connective 
tissue which is even looser than the original 
tissue in structure. Apparently fibroblastic 
proliferation is decreased. 

The spheroids or small cyst-like tumors 
found in the subcutaneous tissue feel like 
freely movable peas. They are formed from 
subcutaneous fat and by gradual thinning 
and atrophy become free bodies in the loose 


persons. Apparently fragmentation of the 


elastic tissue occurs with no damage to 
the endothelium of the blood vessels; the 
erythrocytes escape by diapedesis.** 

Most authorities consider that the laxity 
of the skin and joints is due to an abnormal! 
increase in the elastic tissue of the corium, 
which is arranged in irregular and coarse 
bundles. The recent work by Jansen with 
electron microscopy points toward a defect 
in the collagen fibril-bundles in the dermis, 
hypodermis, and joints as the most likely 
explanation for the symptoms of this condi- 
tion. The abnormal structure of the collagen 
may be present in different degrees and 
may be confined to various tissues of the 
body and in different regions. The etiology 
remains obscure, but the condition is appar- 


Fig. 9—Collagen in 
normal subjects and in 
patients with the Ehlers- 
Danlos syndrome. 


COLLAGEN IN THE 
EHLERS-DANLOS SYNDROME 
(after Jansen, L.H) 


NORMAL COLLAGEN 


subcutaneous tissue. In time they become 
oil-containing cysts with thickened, fibrous, 
even calcareous walls. 

There is no tendency to excessive hemor- 
rhage from wounds or when a tooth is ex- 
tracted, and there is no abnormality regard- 
ing blood cell counts, bleeding time, or 
coagulation time. Some of the bruises and 
slight hematomata in the Ehlers-Danlos syn- 
drome have been confused with “blood 
blisters” and with elevation of the epidermis 
from the dermis which are characteristic 
of dystrophic types of epidermolysis bul- 
losa.** Samuels, Meister 
suggest that defective elastic tissue along 
with a diminution in collagen may be pri- 
marily responsible for the increased capillary 
fragility. That elastic fibers play an impor- 
tant role in capillary fragility has been dem- 
onstrated in histologic study of petechiae 
produced by negative pressure in normal 


Schwartz, and 


ently hereditary. Husebye demonstrated the 
syndrome in four generations,** and Johnson 
and Falls, in six generations.’* In both 
families the syndrome was inherited as a 
Mendelian dominant. There are marked 
tendencies for skeletal anomalies and other 
deformities to occur simultaneously. The con- 
dition apparently does not affect longevity. 


TREATMENT 


There is no specific treatment for this 
syndrome other than prompt recognition and 
prevention of undue trauma. Lacerations, 
which usually occur as a result of unstable 
joints which allow stumbling and _ falling, 
are most successfully treated by approxi- 
mating the edges with adhesive. Sutures 
may tear out easily. Orthopedic appliances 
and operations may be necessary in the treat- 
ment of extreme articular laxity. Associated 
anomalies should be treated appropriately 
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when discovered. The most important aspect 
of therapy should be directed toward stabili- 
zation of the joints and toward prevention 
of injury to the fragile skin and blood ves- 
sels. Some authors advise high-fat diets in 
order to induce increased fat deposition in 
the subcutaneous tissue. With the passing 
years and increased fat depots, the need for 
precautionary measures decreases as_ the 
hypodermis becomes a much better buffer 
for trauma. 


SUMMARY 


The Ehlers-Danlos syndrome is a heredi- 
tary symptom complex consisting of fragility 
of the skin and blood vessels and extreme 
laxity of the skin and joints. Other common 
features are the papyraceous scars and 
pseudotumors of the subcutaneous tissue. 
A case with these features is reported ex- 
hibiting a large subgaleal hematoma and 
left facial palsy. The literature is reviewed 
regarding etiology and pathology, and ex- 
planations are offered for the symptoms 
and signs of the syndrome. 
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V. Blood Sugar and Serum Electrolytes Following Insulin and Dextrose, Alone or in Combination 
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It has been adequately demonstrated thet 
the patient with muscular dystrophy can 
readily dispose of carbohydrate loads * and 
that the response to insulin, as reflected in 
capillary blood sugar levels, is somewhat 
less than in healthy children.* The fact that 
in muscular dystrophy the muscles which 
form the bulk of the body tissues in which 
glucose may be utilized are diseased sug- 
gests that the effective disposal of such 
carbohydrate loads is achieved by a greater 
reliance upon pathways other than those in 
muscle. This is evident in the electrolyte 
changes herein reported following accelera- 
tion of carbohydrate metabolism by glucose, 
insulin, or insulin and glucose in children 
with muscular dystrophy. 


MATERIALS AND METHODS 


Healthy boys and girls in a well-run home for 
children and children with a diagnosis of the juve- 
nile form of muscular dystrophy were given crys- 
talline insulin, 0.1 units per kilogram of body 
weight, and dextrose, 0.5 gm. per kilogram as a 
50% solution in water, intravenously, alone or in 
combination. Possible adverse effects of carbo- 
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* References 1-6. 

+ Obtained from the hospital pharmacy and 
therefore containing 5% to 10% of the hyper- 
glycemic-glycogenolytic factor.’ 


SDS 


hydrate restriction f were avoided by provision of a 
full diet for several days prior to the tests. The 
injections were made in three to five minutes, fol- 
lowing a night of fasting and of bed rest. Samples 
of venous blood were withdrawn with minimal 
stasis for blood sugar and serum electrolyte analyses 
prior to and at one-half hour intervals thereafter 
during continued bed rest. The analytic procedures 
for blood sugar and serum inorganic phosphorus, 
potassium, total CO, content expressed as bi- 
carbonate, chloride, and sodium were those in reg- 
ular use in this laboratory.*® 


RESULTS 


A. Intravenous Insulin —In healthy chil- 
dren the administration of crystalline insulin, 
0.1 units per kilogram of body weight, 
lowered the level of sugar in the blood and 
produced a distinct decrease in the serum 
inorganic phosphorus, potassium, and bicar- 
bonate and a definite rise in chloride. The 
changes in phosphorus and in potassium fol- 
lowing insulin have been described previ- 
ously,§ whereas the bicarbonate and chloride 
alterations have only become evident in the 
course of our control studies. The same 
procedure in the patients with muscular 
dystrophy produced a comparable fall in 
blood sugar at the 30-minute point, but this 
was accompanied by much less of a decrease 
in serum inorganic phosphorus, potassium, 
and bicarbonate. The rise in chloride was 
about the same in the two groups of subjects. 
These changes are summarized in Figure 1. 

B. Intravenous Dextrose rapid in- 
jection of dextrose, 0.5 gm. per kilogram 
as a 50% solution in water, produced com- 
parable increments in the concentrations of 
blood sugar in both groups of children (Fig. 
2). The fall in serum inorganic phosphorus 


t References 7-9. 
§ References 11-16. 
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+15 * 


Fig. 3.—Venous blood sugar and serum electrolyte changes following intravenous dextrose 


90’ 120 
Time 


(0.5 gm/kilogram) and insulin (0.1 unit/kilogram). In 10 children with muscular dystrophy 
solid columns) the administration of dextrose and insulin produced an average increase of 


? 


14 mg. per 100 cc. in the blood sugar at 30 minutes, in contrast to the 32 mg. per 100 cc. drop in 
11 healthy children (open columns). The difference was still evident at 60 minutes. Serum 
norganic phosphorus decreased to a smaller degree at 30 and 60 minutes in children with 
muscular dystrophy and this was also true of the fall in serum potassium at 60 minutes. 


known to follow dextrose administration 
was of equal or almost equal degree in the 
normals and in the children with dystrephy. 
As a preliminary to the later discussion of 
the findings of Van Bekkum and Querido, 
it is to be noted that the somewhat smaller 
drop in serum phosphorus in the latter group 
at the 30-minute point is close to being 
statistically significant, with a P-value of 
0.06. The net changes in the other electro- 
lytes, i. e., in potassium, bicarbonate, sodium, 
and chloride, if present were of the same 
order of magnitude in both groups. These 
data are all shown in Figure 2. 


|| References 17-27. 


C. Intravenous Dextrose and Insulin — 
The combination of insulin and dextrose re- 
sulted in a rise in the 30- and 60-minute 
blood sugar levels in the children with mus- 
cular dystrophy in contrast to the decrease 
recorded in our control studies (Fig. 3) 


and in those of others.** 


In both groups the 
drop in serum inorganic phosphorus and in 
potassium noted with insulin alone is again 
seen; again, as with insulin alone, the 
decrement in these two serum electrolytes 
is less in the children with muscular dys- 
trophy (30- and 60-minute points in the 
case of phosphorus and 60-minute sample 
in the case of potassium). Bicarbonate, 
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chloride, and sodium changes were the same 
in the two groups. 


COM MENT 


A. Responses to Insulin.-—The administra- 
tion of insulin to a fasting subject accelerates 
carbohydrate disposal and lowers the blood 
sugar level by deposition of glucose as tissue 
and especially as muscle glycogen and by 
utilization of glucose within tissues.*® In 
previous studies with muscular dystrophy,” 
we have noted a capillary blood sugar de- 
crease following intravenous insulin which 
is less than that elicited in healthy children. 
In the work herein reported in which venous 
blood dif- 


ferences were detectable. This suggests that 


sugar levels were measured no 
capillary blood is a more sensitive indicator 
of the abstraction of glucose by tissues, per- 
haps because it mirrors the net removal of 
glucose by muscle more accurately than 
does the venous drainage from all of the 
tissues of the arm on which the venipuncture 
is performed. The electrolyte changes ac- 
companying these processes indicate, how 
ever, that carbohydrate disposal is indeed 
altered in muscular dystrophy, even though 
the blood-sugar responses may be the same 
as those in normals or only slightly different. 
In the normal subjects distinct decreases in 
phosphorus and in potassium accompany the 
drop in blood sugar following the admin- 
istration of insulin. Both of these changes 
can be taken to reflect disposal of carbo- 
hydrate either via the formation of tissue 
glycogen or via glycolysis within cells. Both 
processes are known to abstract these par- 
ticular electrolytes from surrounding media. 
The participation of the liver as a factor in 
these events can be excluded because hepatic 
glycogenolysis and gluconeogenesis from pro- 
tein, accelerated by insulin in the absence 
of carbohydrate loading, are known to 
release rather than abstract potassium and 
phosphorus. Hence, the finding of a smaller 
change in serum inorganic phosphorus and 
in potassium in muscular dystrophy follow- 


ing insulin clearly indicates either decreased 


{ References 30-33. 
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tissue glycolysis, decreased glycogenation of 
extrahepatic tissues, or both. 

Further support for the above interpreta- 
tion is present in the serum chloride and 
bicarbonate data following insulin adminis- 
tration to these two groups of children. In 
the normal group the serum chloride almost 
always shows a definite rise accompanied by 
It is 
as if the entrance of phosphorus and of 


a distinct fall in the bicarbonate level. 


potassium into the cell ultimately resulted 
in a transfer of cell chloride to the extra- 
cellular fluids, with a subsequent decrease 
in bicarbonate. In muscular dystrophy these 
transfers, whatever their origins, are quanti- 
tatively less. Hence, the concurrence of 
these changes with the smaller decreases in 
potassium and phosphorus again is com 
patible with the presence of inadequate tissue 
Chis 


could result either from a reduction in the 


glycolysis and glycogenation in muscle 
absolute muscle mass or reflect a functional 
deficiency of diseased muscles. 

Why then, is the diminished disposal of 
carbohydrate not reflected more clearly in 
the levels of blood sugar? One reasonable 
possibility is that homeostasis is maintained 
by the liver, which releases less glycogen or 
reduces gluconeogenesis in response to de- 
creased extrahepatic disposal.*® The fact that 
these 
in all other respects in which we have tested 


liver function is normal in patients 


it justifies such a view." 
B. Responses to Intravenous Dextros 

In the healthy children the injection of dex 
trose in these amounts raised the blood sugar 
above the fasting levels and produced the 
decrease in serum inorganic phosphorus re- 
ferred to earlier. This reflects in greater part 
the removal of extracellular inorganic phos 
phorus for the phosphorylation of glucose 
and its derivatives during glycolysis in cells 
and, to a smaller extent, the segregation of 
Both of 


glucose as liver glycogen. these 


processes are known to pre-empt extra- 


cellular phosphorus, though the former does 
so toa much greater degree.# The tendency 
for the serum total COs content to increase 


# References 30 and 33. 
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may merely reflect a shift in the metabolic 
rom a fat to a carbohydrate sub- 
the 
the 


mixture f 
strate; this in 
undetermined acids in serum allowing 


turn would decrease 
total CO» content to rise. 
The fact that the muscular dystrophic child 


has comparable blood sugar responses even 


though his muscle mass is reduced or defec- 
tive merely indicates that administered glu- 
cose can be disposed of by pathways that do 
not pre-empt electrolytes to the same degree, 
ie. transformation to fat or protein, oT 
glycogenation in tissues other than muscles. 

We have 
children the finding of Van Bekkum 


been unable to duplicate in 
and 
Querido in adults ** that the mean serum 
inorganic phosphorus change following intra- 
venous dextrose is less in muscular dys- 
\s pointed 


the 


trophic than in healthy subjects. 
out earlier, in our series comparison of 
changes in serum inorganic phosphorus seen 
in 23 children with muscular dy strophy with 
those in 27 healthy boys and girls yields a 
P-value for the t-test of 0.6. 


parison on the maximal phosphorus decrease, 


Jasing the com- 


as was done by Van Bekkum and Querido, 
or limiting it to the more seriously involved 
children still fails, however, to demonstrate 
a statistically significant difference. 

C. Effects of Glucose and Insulin.—The 
data in Figure 3 suggest that this combina- 
tion presents a load of dextrose, exogenous 
and perhaps endogenous, which proves ex- 
cessive in the muscular dy strophic subjects 
compared to the healthy children. The 
smaller decreases in serum inorganic phos- 
phorus and in potassium are ct mpatible with 
this view. An explanation based on defective 
liver glycogenation is untenable, since our 
patients had no evidences of liver disorder 
and since in patients with cirrhosis or other 
liver diseases with diminished hepatic glyco- 
genesis the decrease in serum inorganic 
phosphorus is greater than in normals * 
and contrasts with the smaller change re- 
corded in our subjects with muscular dys- 


trophy. 


* References 36-44. 


It should again be pointed out that the 
studies with insulin were all conducted prior 
to the ready availability of glucagon-free 
preparations of this hormone. 


SUMMARY AND CONC LUSION 


Though children with muscular dystrophy 
responded to intravenous insulin with venous 
blood sugar changes that were indistinguish- 
able from normal, there was definite evidence 
of altered carbohydrate disposal in that the 
characteristic decreases in serum inorganic 
and bicarbonate 


phosphorus, potassium, 


which follow insulin administration were 
of distinctly smaller magnitude. 

The injection of dextrose intravenously 
produced comparable rises and subsequent 
the blood the 


dystrophic and in the control group. The 


falls in levels of sugar in 
smaller decrement in serum inorganic phos- 
phorus reported by other workers in a 
limited number of patients with this disease 
not evident j 


was in our larger group ot! 


children. 

Insulin and dextrose in combination pro- 
duced hyperglycemia in muscular dystrophy 
and hypoglycemia in control subjects. This 
inadequate disposal of glucose from exoge- 
nous and perhaps endogenous sources is 
compatible with decreased extrahepatic utili- 
zation as a result of diseased musculature 


with resultant smaller changes in serum 
inorganic phosphorus and potassium. An 
alternative explanation that the hypergly- 
cemia is attributable to inadequate deposition 
of glucose as liver glycogen in the presence 
of insulin and carbohydrate seems unlikely 
in view of the well-documented demonstra- 
tion that in liver disease the phosphorus 
decrease is exaggerated rather than dimin- 


ished as it is in the dystrophics. 
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Dystrophy 


Vi. Diminished Blood Sugar and Serum Electrolyte Responses to Epinephrine 


E. B. FERGUS, M.D. 

W. R. NICHOLS, M.D. 

L. M. HORNE, M.D. 

T. S. DANOWSKI, M.D., Pittsburgh 


In recent studies in this and in other labo- 
ratories it has been shown that even though 
glucose tolerance tests are normal in muscu- 
lar dystrophy the serum electrolyte responses 
to acceleration of carbohydrate metabolism 
often differ from these seen in normal sub- 
jects. Thus, Van Bekkum and Querido have 
reported that the administration of dextrose 
produced a smaller decrease in the serum 
inorganic phosphorus of adult patients in 
the far-advanced stage of muscular dystro- 
phy. This was not evident in our series 
of children with early and late forms of the 
disorder.*, However, the administration of 
insulin to members of this same group pro- 
duced less of a drop in serum inorganic 
phosphorus, serum potassium, and serum 
bicarbonate ; this was also true when insulin 
and dextrose were administered in combina- 
tion.? In the studies with dextrose or with 
insulin alone the venous blood-sugar re- 
sponses were within the range observed in 
control subjects under the same conditions ; 
in the insulin-dextrose studies the patients 
with muscular dystrophy developed hyper- 
glycemia, whereas the healthy children 
showed hypoglycemia.* 
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Firlands Sana- 


It has been recognized that the admini- 
stration of epinephrine ultimately produces 


a decrease in the concentrations of serum 
potassium F and serum inorganic phos- 


phorus,t in addition to a rise in the blood 
sugar. These findings are not in conflict 
with the organ perfusion studies nor the 
serum measurements in which a transient 
increase or decrease-increase in serum potas- 
after 


epinephrine administration.§ In this paper 


has been noted immediately 


sium 
the blood sugar and serum electrolyte re- 
sponses following the subcutaneous admini- 
stration of epinephrine to healthy subjects 


and to patients with muscular dystrophy are 


defined. 
MATERIAL 


AND METHODS 


\ 1: 1000 aqueous solution of epinephrine (free 
of arterenol [norepinephrine]) was injected sub- 
cutaneously into healthy subjects and into patients 
with muscular dystrophy. Following an overnight 
fast, a total of 0.01 ml. per kilogram of body weight 
10, and 


20 minutes. Occasional patients complained of palpi- 


was administered in divided dosage at 0, 


tation, and flushing was noted. Intervening measure- 
ments of pulse rate and blood pressure showed either 
no change or a slight rise with about equal fre- 
quency in the muscular dystrophy and the control 
groups. Samples of venous blood for blood sugar 
and serum electrolyte analyses were obtained with 
minimal stasis at 0, 30, 60, 90, and 120 minutes. 


RESULTS 
The blood sugar changes presented in 
Figure 1 show less of a hyperglycemic re- 
sponse in patients with muscular dystrophy. 
The differences in the rises present in the 
two groups at 60, 90, and 120 minutes are 
statistically significant. Similarly, a smaller 


+ References 4-6. 
t References 7 and &. 
§ References 9-13. 
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MUSCULAR DYSTROPHY 

decrease in the serum inorganic phosphorus 
and in the serum potassium was observed 
throughout in the muscular dystrophy pa- 
tients (Figs. 2 and 3). The P for the ¢-test 
ranged from 0.03 to less than 0.0001. 

In the the total CO, 
content, the muscular dystrophy patients 
manifested a 
statistically significant only at the 60-minute 


cases of serum 


smaller decrease, which was 
point (Fig. 4+). There were no differences 
in the responses in serum sodium or chloride, 
and hence graphic presentation of these has 
been omitted. 

COMMENT 


In 1933, Elkington and Goldblatt ** re- 


ported that in three cases of muscular 
dystrophy the hyperglycemia which followed 
upon epinephrine administration was _ less 
than that seen in six control subjects. The 
validity of this observation might be ques- 
tioned in that the fasting levels in the muscu- 
lar dystrophy patients were distinctly higher 
than in the normal subjects. Our studies 
establish, however, that the muscular dys- 
trophic on the average does respond with less 
of a hyperglycemia following the administra- 
tion of epinephrine, as shown when it was 
given in equivalent dosage to healthy subjects 
and to patients afflicted with this disease. 
Epinephrine is believed to raise the blood 
sugar level by altering liver phosphorylase 
activity, with resultant glycogenolysis,|| and 
by blocking the assimilation or utilization 
of glucose in the tissues.{ It may also be 
that epinephrine increases gluconeogenesis 
and thereby contributes to the hyperglycemia. 
In view of the first of these possibilities, 
and assuming comparable absorption of 
epinephrine, the lower blood sugar response 
to epinephrine in the muscular dystrophy 
group might be attributed to decreased re- 
lease of liver glycogen. This could represent 
(a) decreased activation of liver phosphor- 
ylase by epinephrine, or point to either (b) 
held liver 
c) depletion of liver glycogen. 


tenaciously normal stores of 


glycogen or 
|| References 15 and 16. 


© References 17 and 18. 


The normal blood sugar responses to insulin 
cited earlier? argue against, but do not 
exclude, any of these possibilities. There 
is furthermore no evidence of liver disease 
in routine hepatic indices (serum bilirubin, 
alkaline phosphatase, prothrombin, cephalin 
flocculation, thymol turbidity, albumin, glob- 
ulin, cholesterol, and B. S. P. excretion.’® 
This does not exclude, of other 
anomalies of liver function, enzymatic or 
otherwise, not reflected in these indices. 
However, another explanation that does take 
into account the muscle defect in this disease 
can be offered. This necessitates a modifica- 
tion of our current views of the contribution 
of glycogenolysis to epinephrine hypergly- 


course, 


cemia. These observations of a decreased 
epinephrine hyperglycemia in muscular dys- 
trophy suggest the possibility that the blood 
sugar rise following epinephrine comes in 
part from hepatic deglycogenation and in 
part from muscle deglycogenation, with con- 
version of the resultant lactic acid to liver 
glycogen and blood sugar. This glycogenolytic 
effect of epinephrine varies from muscle 
to muscle but is well established.*° Since 
muscle defects and abnormalities of muscle 
glycogen are present in muscular dystrophy,” 
these could account for the decreased blood 
sugar The electrolyte 
changes can then be attributed to decreased 


response. smaller 
utilization of glucose in muscle with less 
of the drop in the serum inorganic phos- 
phorus and in potassium associated with 
glycolysis. The changes in the serum bi- 
carbonate would in both cases represent an 
accumulation of anionic metabolites or unde- 
termined acids in the course of carbohydrate 
utilization. As this fraction rises there occurs 
a proportionate fall in the serum total CO: 
content. 

The second of the two possibilities raised 
earlier, i. e., that the smaller degree of 
hyperglycemia in muscular dystrophy results 
from a decrease in the usual epinephrine 
blockade of glucose assimilation or utiliza- 
tion by the tissues, appears to be unlikely 
in view of the concomitant electrolyte changes 
cited above. One would expect that if the 


439 


re 
a 
= 
a 
: 


|. A. 


disease process did facilitate the peripheral 
disposal of glucose, the accompanying changes 
in serum inorganic phosphorus, potassium, 
and bicarbonate would be of greater rather 
than smaller magnitude. 

Our data provide no answer to the third 
possibility, that part of the epinephrine in- 
duced hyperglycemia represents increased 
gluconeogenesis and that muscular dystrophy 
diminishes this contribution 
CONCLUSIONS 


SUMMARY AND 


Epinephrine injected subcutaneously into 
patients with muscular dystrophy produces 
a smaller degree of hyperglycemia than that 
observed in control subjects This may re- 
flect a lower phosphorylase response, te- 
nacious hepatic glycogen stores unresponsive 
to phosphorylase, or diminished amounts of 
liver glycogen. Another possibility is sug- 
gested: In contrast to current views, our 
data are compatible with but do not establish 
the possibility that epinephrine hypergly- 
cemia originates in part from a release of 
liver glycogen and in part from a conversion 
of muscle glycogen to lactic acid, liver gly- 
cogen, and ultimately blood sugar. Func- 
tionally defective or decreased stores of 
muscle glycogen could then account for less 
epinephrine hyperglycemia in muscular dys- 
trophy. The smaller decrease in serum in- 
organic phosphorus, in potassium, and in 
serum total COs content in muscular dys- 
trophy are all compatible with a smaller 
carbohydrate load and a lower degree of 
acceleration in carbohydrate metabolism 
following epinephrine 

The lower electrolyte changes cited above 
argue against the second possibility, that in 
muscular dystrophy the usual epinephrine 
blockade of glucose assimilation or disposal 
in peripheral tissues is diminished, thereby 
accounting for the lower degree of hyper- 
glycemia. 

Our findings do not exclude the possibility 
that in muscular dystrophy there is a de- 
creased contribution from gluconeogenesis 
to the epinephrine hyperglycemia. 
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Vil. Trials of a Pituitary Growth Factor 


T. S. DANOWSKI, M.D. 

L. GREENMAN, M.D. 

F. M. MATEER, M.D. 

M. J. WRATNEY, B.S., M.Ed. 

and 

J. S. DONALDSON, M.D., Pittsburgh 


The demonstrations that pituitary growth 
hormone increased muscle and organ size and 
induced the retention of nitrogen and of elec- 
trolytes * prompted trials of this factor in 
muscular dystrophy when a “nondiabeto- 
genic” preparation became available. 


MATERIAL AND METHODS 


Four children, 4 to 7 years of age, believed to 
have muscular dystrophy on the basis of clinical 
findings, biopsy of muscles, and laboratory studies, 
which have been described in greater detail in 
earlier publications,+ received a preparation of 
pituitary growth factor for six to eight months at 
a daily dosage level of 3.0 mg. I. M. per kilogram 
of body weight. This material was prepared in 
accordance with the procedure of Raben and 
Westermeyer 2° and found to restore growth in 
immature hypophysectomized mice.t The following 
observations were made in each of the four children: 

A. Muscle strength was evaluated by the physical 
therapist prior to, during, and after the course of 
growth factor. 
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B. Blood was withdrawn at intervals before 
breakfast for measurment of sugar and N. P. N. 
concentrations, as well as for serum COs, chloride, 
sodium, potassium, phosphorus, calcium, cholesterol, 
and albumin levels.§ 

C. In two of the subjects electrolyte and nitrogen 
balance studies were conducted prior to and shortly 
after the start of growth factor therapy. 

D. Evidences of diabetogenic, thyroid-stimulating, 
adrenocorticotropic, gonadotropic, or melanophore 
factors in the medication were sought by deter- 
minations of insulin or glucose tolerances,|| levels 
of protein-bound iodine, blood eosinophile counts,** 
urinary 17-ketosteroid excretion rates,?5 bioassays 
for ovarian-uterine-stimulating properties of urine 
colloids in immature mice,2® and photography and 
biopsy of new pigment spots, respectively 

E. In view of the finding that in animals growth 
factor has produced alterations in blood volume and 
in blood clotting time,27 serial measurements of the 
blood cells, hematocrit, sedimentation rate, red cell 
fragility, bleeding, clotting and clot retraction, pro 
thrombin level, cephalin flocculation, alkaline phos 
phatase, thymol turbidity, and bilirubin were 
obtained. 

RESULTS 

Approximately 600 injections of the 
growth-factor preparation were given with- 
out a single local reaction. This was true even 
in resumption of treatment after interruptions 
lasting one to eight days. 

A. From Table I it is readily evident that 
serial measurements of muscle strength 
showed no improvement during therapy with 
growth factor, nor was there any sudden 
deterioration following withdrawal of the 
medication. 

B. There was no evidence that the growth 
factor induced any pattern of change in the 
blood and serum solutes (Table IIT). In par- 
ticular it should be noted that the fasting 
venous blood sugar levels did not rise, nor 
were serum proteins changed. The already 
high serum inorganic phosphorus levels, re- 

§ References 21 and 22. 

Reference 18. Danowski, T. S.: Unpublished 
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Table 


MUSCLE STRENGTH IN RELATION TO GROWTH PACTOR THERAPY 


MUSCLE STATUS 
| ! Lower | Upper 
Patient Date | Treatment eitresities R eitre@ities 
| R } 
1.8 none 3 | 30 300 «632 33 30 30 37 
1one a 30 30 33 35 30 30 35 37 
eroeth horsone 
| growth hormone | 18 18 30 40 2 32 2 25 38 » 
— none 18 18 30 30 2s 27 25 25 uM 35 
none joo 35 | wiles 4 61 39 
| srosth horaone | | 
| groeth hormone | 75 | 23 41 30 50 68 
| groeth hormone | 2 23 | 53 60 70 73 
bone 65 65 | 25 25 46 “9 60 66 72 
P.D. | 3/12/53 | 25 23 | | 42 42 15 Si $3 
1/31/53 
| 10/9/53 st 2 57 60 
12/17/53 65 35 | 50 46 15 60 58 
1 29/34 75 35 3 SO 53 2 61 62 
Ja. | 4/24/53 one 60 60 40 40 62 } 45 a5 70 60 
| i groeth hormone 
10/10/53 groeth horrone | 60 60 60 60 $2 535 55 0 69 
6 0 66 6 65 65 61 59 55 60 69 70 
Graded in ac 
Nor 1 ity and normal resistance 
Gor 7 ity and some resistance 
Por 50% only 
Por 2 
Tor 1% 


t tior 
ister@ediate grades represents an estimated 10 per cent lesser or 


ereater funct ior 
Table II 


SERUW AND BLOOD CONSTITUENTS IN MUSCULAR DYSTROPHY PATIENTS RECEIVING GROWTH FACTOR 


WATER, NITROGEN, AND ELECTROLYTE BALANCES WITH AND SITHOUT 
GROWTH HORMONE THERAPY 


j | Blood | j | | - 
tient te Be NPN HCO, c Na | Alb Glow Phos. | Cho! 
on tres | | meq | | | | meet | 
1.8 4 39 100.4 | 140 | | | 11.0 5.72 232 
groeth hormone | 
| 106 | 109.0 | 146 44) | 5.39 | 223 
| 146 4.4 | | 230 
95 | «17.0 104.6 143 44 10.0 | 5.53 136 
ne | 72 | a8] 97.6] 145 3.6 | 10.6 | 5.53 | 200 
| | | | 5.94 
| 95 25 | 21.3] 103.5] | 4.4 10.2 | 6.24 | 261 
| vis } 102 | 47 | 21.8] 1082 | | 4.4 10.4 | 5.26 | 236 
} 7/21 | 108 | 37 21.0] 104.7] 146 | 4.4 4.87 29 
groeth hormone 
| 9/26 20.9) 97.3) M45 4.3 10.3 | 4.91 | 241 
102 a4 21.7] 145 | 4.5 12.0 | 5.87 
po. | a7 non 4 | 10.2 | 5.82] 173 
4/21 4.7 10.8 | 5.50 
Be 5.4 9.8 | 6.02) 167 
| | | 4.8 9.8 8 186 
| 4/29 | | 4.8 10.1 6.02 180 
| 9/3 4.6 10.1 | 5.63 | 150 
| 5/6 4.7 10.6 | 5.33) 231 
| 31 groeth hormone 
21 44 10.3 | 5.40 | 161 
9/16 | 4.5 10.0 | 6.28 | 225 
9/21-4 | 5.22 2 
| 10/8 | 5.40 | 205 
2/3 | 9.8 | 5.22 | 166 
4/16 pone | 4.2 5.2 
4/21 10.6 | 5.77 | 231 
5/1 groeth horsone 
5/9 30 24.4) 97.9] 142 4.6 | 3.7 9.9) 4.78 | 236 
| 39 22.9] 97.9] 133 4.0/4 |} 9.9/4.7 | 2s 
5/15 | 9 40 21.8 | 101.3] 140 3.7) 4 | 10.5 | 4.82) 293 
5/18 91 39 23.2 | 96.2] 9.9) 4.71] 286 
22 a9 35 | 22.5] 96.8) 138 | 4.0) 41 10.4 | 4.37 | 298 
3/25 - 106 | 36 22.7] 100.2} mi | 44/4 9.9 | 4.78 | 300 
6/21 31 | 20.1] 102.7) M6 | 3.8/3 | 4.63 
| | 225] 98.2) 145 10.8 | 5.2 
| 9/21-24 33 | 22.2 | 106.7 48/4 9.0 | 5.40| 425 
11/16 woz | 32 | 22.9] 104.1] | 10.2 | 4.87 | 206 
Siete ported in an earlier publication as frequently 


EXTERNAL BALANCE 


Days l Na | ™~ 
| (mEq) | (mq (gms 
3 none +0.7 +78 +6) +o +24.6 
3 none | *32 aa *o.4 
3 15 0.2 | +38 | +35} +37 | + 
| | | 
3 75 0.7 | +29 | +26) +12 | +38 
= i i 
3 60.6 | 19 | + 6] | 
ae 
3 60.6 | +63 
3 60.6 | | +59 } + 82 18.77 
60.6 +20 | +124 | +127 | +22.80 
= 
| } -13 | - 10 23 1.38 


3 none 


“Based on changes in body weight converted for solids 
ingested and eacreted 


present in muscular dystrophy,’* were not 
discernibly altered. The fluctuations in the 
values were within the range observed to 
occur spontaneously in healthy children. 

C. The balance data (Table II1) covering 
intervals prior to and during growth-factor 
therapy revealed only minor changes in the 
retention of potassium, sodium, and chloride, 
without distinct alteration in the balance of 
nitrogen. 

D. There was no evidence upon compari- 
son with healthy controls or with the patient’s 


pretreatment that the therapy 


{ Danowski, T. S.: Unpublished data. 
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$/12 
5/12 
5/15 
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518 
5/8 
$/22 
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A. M. A. 


1707 


140 


80 


A. 

30 60 90 120 
Minutes 

Fig. 1.—Insulin tolerance studies during growth- 
factor therapy. The solid background indicates the 
response to insulin, 0.1 unit per kilogram of body 
weight, in a group of 15 children with muscular 
dystrophy, mean +1 S. D.18 The solid lines indi- 
cate that responses of children with muscular dys- 
trophy while on growth factor are not clearly 
different from the control observations 


clearly altered insulin or glucose tolerances 
(Figs. 1-3). Similarly, the protein-bound 
iodine levels which in many clinical condi- 
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tions accurately reflect the level of thyroid 
function showed no change ( Table IV ). This 
was true in the early phase of treatment, to 
which thyroid-stimulating-hormone effects 
are usually confined, as well as later. With 
one exception, the urinary output of 17-keto- 
steroids showed none of the pronounced rise 
which follows adrenocortical discharge by 
corticotropin (ACTH) (Table V). Some 
slight increases did occur in the first three 
patients. In J. M., however, a distinct in- 
crease in the output of 17-ketosteroids was 
recorded toward the end of therapy. Eosino- 
phile levels were never found depressed when 
measured in the fasting state during the 
treatment phase. If gonadotropins were pres- 
ent in the current preparation, they did not 
appear in the urine (Table V1). Clinical ob- 
servations and photography indicated that 
within several days of the start of treatment 
collections of dark brown pigment appeared 
on the face of all four patients. As treatment 
continued, usually no further pigmentation 
developed. Biopsy of tissue from J. M 
showed pigmented junctional nevi without 
evidence of malignancy. 

EK. Serial measurements of hematocrit, 
sedimentation rate, red blood cell fragility, 
bleeding, clotting, and clot retraction time, 


° 30 60 90 120 
Minutes 


Fig. 2.—Intravenous dextrose tolerance response im children with muscular dystrophy 
receiving growth factor. The blood sugar responses of 10 children with muscular dystrophy 
prior to any therapy are indicated by the dotted background figure representing the mean values 
+1 S. D. It is evident that the responses of the three children with muscular dystrophy 
receiving growth factor as indicated by the solid lines showed no impairment of carbohydrate 


disposal. 
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60 
60 90 
Minutes 
Responses of blood sugar during oral glucose tolerance tests in children with 


Fig. 3. 


muscular dystrophy receiving growth factor. As in the case of the intravenous tolerance studies 
described in Figure 2, there is no evidence of impairment of carbohydrate metabolism during 


growth-hormone therapy. 


The responses in the three patients on growth hormone (solid lines) 


are compared to the average values obtained in a group of 11 children with muscular dystrophy 


not receiving growth factor. 


The 


responses of the latter group + a 


D. are apparent in the 


dotted background figure and have been described in a previous publication.’* 


Patient 


URINARY |7-KETOSTEROID OUTPUT DURING GROWTH FACTOR THERAPY 


Table IV 


PROTEIN-BOUND IODINE IN ITH MUSCULAR 
DYSTROPHY RECEIVING ‘ACTOR THERAPY 


PBI 
Therapy comme 
none 6.6 
= 
groeth horsone 
| none 6.6 
growth hormone 
5.9 
5.6 
hone } 5.0 
crowth horeone | 
5.8 
6.0 
none 14.3 
growth hormone 
4.7 
44 


Table V 


Patient Date 


| 
| 


17-Ket 


none 
hormone 


growth hormone 


none | 1 


osteroid 
24-Hour 


Table VI 


GOMADOTROPING Ot CURING GROTH PACTOR THERAPY 


] T 
Patient Date The rapy rr 
3.8 1/2/33 | growth horwone 
10/ 14-15 33 
32 | 
25/53 growth horwone 
| 17 18/53 
3/8/53 none 
7/31/33 growth horwone 
10/16/53 | 
4/18-19/53 none 
333 growth hormone 
9/16/53 
12/11/53 


repeated observations of the 
excretion, 


as well as 


prothrombin time, bromsulfalein 
serum cephalin flocculation, thymol turbidity, 
alkaline phosphatase, and free and total bili- 
rubin were all within normal limits during 


growth-factor therapy. 


COMMENT 

There is no evidence that this preparation 
of growth factor altered the muscular debil- 
ity in these patients. However, a considerable 
amount of information has been accumulated 
concerning the properties of this pituitary 
extract. 

It will be recalled that it was administered 
with impunity for prolonged periods of time. 
There was no evidence of any diabetogenic 
property in this preparation, as indicated by 
tolerance tests. It 


glucose and by insulin 
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e 
‘ 
140 
BI.S 
ks 
. 
mgm 
% 
4 
* 
Time 
3.8 
| 7/23/33 
| 
1/24/33 
9/21/53 
12/3/5 
11/7/82 
7/28/5 
9/24/5 
11/ 19/5 
9/22/S 
} 5/5 
8/19/53 
| 9/15/53 
| 7/20-21 2.1 
| 9/ 19-20 | 7 
| 11/4-5 none 1.7 
| 7/18-21 2.1 
7/25 
11/18-19 | 2.9 
P.D | 3/8-9/53 none | 2.5 
| 4/24-27/53 | 1.0 
4/27-30/53 2.0 
| 5,/3-6/53 1.2 
7/31/53 | growth hormone 1.2 
9/10-11/53 | 3.4 
9/20-21/53 | 2.9 
| 10/8-9/53 | 28 
12/2-3/53 | 26 
J. | 4/18-19/53 | 
5/1/53 | growth hormone Px. 
5/12-15/53 | 
5/15-18/53 
9/17- 18/53 7 
9/20-21/53 
11/25-26/53 
11/30-12/1/53 i 
| 12/3-4/53 | 2 Se 
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should be pointed out that species and indi- 
vidual susceptibilities to the diabetogenic 
properties of pituitary products have been 
frequently noted.# In some studies a com- 
bination of agents, 1. e., growth factor and 
corticotropin, elicited changes in insulin or 
carbohydrate tolerance.’ Finally, it has been 
observed that the pH of the preparation is 
important in determining the absence or pres- 
ence of diabetogenic proprties, i. e., it is lost 
in alkaline solution. Our own material, how- 
ever, had an acid pH. 

Serial studies failed to reveal any signifi- 
cant amount of thyroid-, adrenal-, or gonad- 
stimulating 
preparation. The rise in 17-ketosteroids dur- 
ing therapy in J. M. may be attributable to 
spontaneous maturation of gonads and per- 


factor in the growth-hormone 


haps adrenal cortices ; it was not seen to the 
same degree in the other three after equally 
long periods of treatment. 

The preparation did contain a factor which 
stimulated melanophores, since it produced 
freckling within several days of starting ther- 
apy. The failure to observe a cumulative and 
persistent effect suggests that an unrespon- 
siveness had developed. It has been noted, of 
course, that some preparations of cortico- 
tropin induce freckling of the type seen in 
clinical Addison’s disease, even though it 
has been suggested that in animals the inter- 
mediate lobe of the pituitary is the site of 
melanophore-factor production.¢ Our find- 
ings suggest that the melanophore factor is 
not necessarily limited to corticotr: pin prepa- 
rations and are in keeping with reports that 
it can be isolated or purified as a separate 
entity or may be present in other pituitary 
concentrates. § 

The absence of any clear increase in the 
retention of electrolytes and nitrogen during 
the balance studies would be in keeping with 
most but not all of the experiences of other 
workers || and suggests that stimuli for such 

# References 27 and 38. 

* References 39 and 40. 

+ References 41-44. 

tReferences 45-50. 

§ References 51-53. 


|| References 55-58, 
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retention were already maximal in these four 
patients. This is not surprising, since their 
growth and development were not retarded 
in the sense that they are in pituitary dwarts. 
It may be that over a prolonged period some 
net increment in muscle size or constituents 
did develop. If this were so, it was not ap- 
parent clinically, nor did the body weights 
increase. 


SUMMARY AND CONCLUSIONS 
A preparation of pituitary growth factor 
shown to be active in pri ducing a resumption 
of growth in immature hypophysectomized 
mice was given with impunity but without 
clinical benefit to four children with muscular 
dystrophy. 


Appendix 
PESULTS OF BIOASSAY OF GROWTH FACTOR Com Or. Gustav 
Martin OF waTiowa 
ASSAY OF PITUITARY GROWTH FACTOR (Lot G 25-H) IN IMMATURE 


HYPOPHYSECTOMIZED FEMALE RATS* 


Mean Body Weight 
Factor 


‘ Ry | Before Post 10 d. R, 
gamma day crams erams grams 
107.4 | = 


crystalline growth preparation since 10 
gamma/day produced a 10 gras Weight gain in 10 days 
Henc © gerea equals | unit 


12 days 
Marx et 


This preparation did not alter insulin or 
glucose tolerances, nor did it stimulate the 
thyroid, adrenal cortex, or gonads. 

The appearance of crops of freckles in all 
four subjects shortly after start of treatment 


points to the presence of a melanophore fac- 


tor in this preparation. 
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Muscular 


Vill. Trials of Protein Hydrolysate, Vitamin Supplements, and Physical Therapy 


ystrophy 


J. §. DONALDSON, M.D. 

M. J. WRATNEY, B.S., M.Ed. 

A. PASCASSIO 

F. A. WEIGAND, M.D. 

and 

T. S. DANOWSKI, M.D., Pittsburgh 


It has recently been reported that the in- 
gestion of a protein hydrolysate together with 
a vitamin preparation produces distinct clini- 
cal improvement in muscular dystrophy.* A 
group of children believed to have this disease 
have therefore been placed on such a regimen. 
The results have been compared with those 
obtained with physical therapy alone as well 
as with the spontaneous changes which occur 
without hydrolysate and without physical 
therapy. 

MATERIAL AND METHODS 


Twenty-nine children afflicted with muscular 
dystrophy, 2 to 15 years of age, have been seen at 
intervals by a physical therapist, an orthopedist, 
and a physician. In all of these patients the diagnosis 
seems justified by virtue of the findings on physical 
examination and on biopsy of muscle sections. The 
details of these observations together with the 
results of certain biochemical studies of body fluids 
have been presented earlier.+ 

Serial measurements of muscle strength have been 
made in the following three groups of such patients : 
(a) children with muscular dystrophy not under 
those 


treatment or just receiving vitamins, (>) 


maintained on protein hydrolysate and vitamin 


Submitted for publication Aug. 31, 1955. 
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Table I 


PHYSICAL TMERAPY PROGRAM POR CHILDREN MUSCULAR DTSTROPHT 


1. EXERCISES TO BE PERFORUED TIUES EACH 


A. Abduct 90 while supine on fire surface 
Sith deep breathing 


Raise legs (straight! from 45 ehile supine 


leg in forward plane ehile lying on 
left side 


& leg in pasterior plane lying of 
side 


11. Smphasis is placed upon keeping the patients 
he @i thin the lisits of fatigue. 
1 Lf walking is pot possible, roll 


| 
| 
left 
Myperentend bip with knee straight. &. and 
ehile prone 
Extend ares siternately shile prone 
G. Hyperestend tack while prose 
Abduct L. leg im posterior plane while lying 
on right side 
1 Abduct L. leg in posterior plane ehile lying | 
right side 
J. Fles trunk ebile supine, knees flesed and feet 
braced, thisaay be actively completed or consist 
of assisted Sezion with trunk at rest 
in Gebilitated patients 


jeasible, and alternate lying 
ite 


positions (prose and supise! immobile sitting | 


Im the boepita!l the above program is 
| by the use of hydrotherapy and soist heat | 


* The oupber of times each exercise is performed is deter 
Bined ty the patient's ability and the onset of fatigue 
with 6 as the aasious, the conditions are varied toseet 
the petieot’s lieitetions, resistance say be ap 
plied or assistance ¢i 
(In Exercise H, “posterior” should read “for- 
ward.”’) 


supplements t without physical therapy, and, (c) 
children maintained on the protein-hydrolysate- 
vitamin regimen while receiving physical therapy in 
variable amounts. Motor strength was measured by 
evaluating the performance of individual muscle 
groups against gravity and against resistence and 
rated in accordance with the scale in Table II. 
The serial examinations were conducted by the 


tOne heaping teaspoon of Walker protein 
hydrolysate t. i. d. and 1 capsule of Rubrafolin 
b. i. d. According to the manufacturer, Walker 
protein hydrolysate contains the amino acids present 
in 16 gm. of an enzymatic digest of casein and the 
following: vitamin A, 5000 U. S. P. units; vitamin 
D, 500 U. S. P. units; thiamine HCl, 10 mg.; ribo- 
flavin, 6 mg.; pyridoxine HCl, 1 mg.; calcium 
pentothenate, 1 mg.; malinamide, 50 mg.; ascorbic 
acid, 100 mg.; iron peptonate, 0.1 gm.; and tribasic 
calcium phosphate, 1.0 gm. Each Squibb Rubrafolin 
capsule contains 25y of vitamin Bw and 1.67 mg. of 
folic acid. Walker Laboratories, Inc., and E. R. 
Squibb & Sons provided generous supplies of 
hydrolysate and Rubrafolin, respectively. 
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Table II 
WUSCLE STRENGTH IN MUSCULAR DYSTROPHY PATIENTS NOT UNDER TREATMENT GR ON SUPPLEMENTARY VITAMINS ONLY 
tuscle Status* 


| 
Patient | Physic lysate | Comments 
| Date Therapy | Mv@rolysate | Trunk | Abdomen Neck fatree Average uy Peni 
cP 1/21/53 none | bone 40 40/35 066 «4/25 2} 49 49 45.3 | “falls sore 
8/30/54 } 40 40/40 52 50/20 50 49 47.8 | frequently” 
w | 2/11/55 25 25/35 St 55 25 46 47.6 
4/23/54 none | bone 50 so |40 40] 46 46/50 50/47 46 42.9 | “getting worse 
4/30/54 | 1 cape can no longer 
v0 none none | 3 3/2 2] 4 37.7 “better appe 
4/30/54 1 caps tite, weight 
Ff b. 1.4 3 3/50 46/10 38.8 
GP 22/53 none none 25 15 15] 35 36 | 25 o 37.8 “no improve 
is 7 6 6 |50 & 63.8 sent” 
2/5/53 none me 6/1/54 10 10 | 25 25] 26 35 | 25 42 31.9 | “legs sore 
6) caps | | | 
table 
srevity and normal resistance 
revity and some resistance 
fray ty only 
Ob TRACE hav 
intermediate grades. i represeats a reoriented 10 per ceot lesser or greater function 
same physical therapist without reference to records B. Protein Hydrolysate and Vitamins 
I Without Physical Therap y.—All patients and 


Finally, in view of possible effects of the protein i fe: , 
Mesa” their families and friends reported subjective 
hydrolysate-vitamin therapy upon serum and blood i hiecti ‘ oe 
‘ tive -ement at one 

solutes, samples of venous blood were obtained 
during the fasting state at intervals of weeks or OF another, but especially shortly after initiat- 


months. These were analyzed for levels of sugar ing therapy. Also, an awareness of increased 
and nonprotein nitrogen in whole blood and for warmth and paraesthesia of various types 
concentrations of globulin, cholesterol, calcium, were frequently experienced. None of the 
sodium, potassium, chloride, and total COs content a . ~ . 

. patients had any dramatic or definite im- 
in serum by methods in regular use this 

provement of the type reported by Van 


laboratory.® 
Meter,’ i. e., recovery of ability to climb 


RESULTS 
A. No Hydrolysate or Physical Therapy- 
From Table II it is apparent that the family 


stairs, run, etc. Detailed examinations of 
muscle strength in accordance with the 


: ’ scheme outlined in Table II revealed that, 
reported improvement only in V. B., who ; os ad 
bos renee with the exception of patients E. S., and 
was receiving two vitamin capsules each day ; RM we 1 (Tal 
\. motor power had not increased ( 1: 
in the remainder there was either no change ( I able 
or further deterioration in the course of 5 to adler ther hand, an increase had 


25 months of observation. On the other hand, een noted in one of the patients receiving 


no therapy whatsoever (Table II). 

the physical therapist showed only minor Protein Hydrolysate, Vitamin Supple- 
changes in motor power in four of the pa- ment, and Physical Therapy.—In this group, 
tients and an actual spontaneous increase in which is larger and has been under observa- 


objective measurements of motor strength by 


P. tion for a longer period of time, there is defi- 


Table III 


MUSCLE STRENOTH IN PATIENTS SITH MUSCULAR DYSTROPHY RECEIVING PROTEIN HYDROLTSATE AND VITAMIN SUPPLEMENTS (No Physical Therapy) 
ttuscle Status 
T 


T T T 7 T 
Patient Physical Vitamin | | | Comments 
Age-Sex Date ‘Therapy Hydrolysate Capsule | Trumk | Abdomen | Neck | Average by Pasily 
| L L 8 L. | 8 L 
11/9/33 2 12/8/53 6o|60 60/62 61/20 20/68 S8| 60.7 “ares stronger 
12/8/53 tap. b.i.d. | cape i | | 
3 35 30 30 | 65 60 35.5 
= | 0 40 | 35 35 | 56 38) 30 30) se 59.1 
| 40 40/25 25/53 52/30 30 }63 52.5 
33 35 35/15 15/46 46/20 20/52 51/ 46.3 
| 3/27 none | 12/4/53 35 | 38 bes $3) 25 20/49 51 “wane les 
tap. b.i.¢@ cape. db. | ronger 
| | | 7 25 25 | 66 64/50 «50/66 «63.8 fall s less” 
| 3/28/54 | none 5/1/54 5/1/64 2/15 48 43.1 | “hands stronger, 
5/13/54 tap. b.i.d | 1 caps. b.i.d can get in and 
9/10/54 }i2 30 38/15 12/43 40) 36.6 out of walker” 
4 2/8/55 | | 12} 25 30/20 20/43 42) 36.8 | 
3.0 12/1/83; 12/1/83 1S 15/35 35/36 40/25 25/50 © | “not progres 
1/15/53 tap. b.i.d caps. b.i.d.| 10 10) 25 25/36 20)44 43) 39.0 sing, but no 
} 11/18/53 | improvement 
11/18/33 10 10 | 2 36 | 15 | 40 39 5.7 
9/3/54 3 15 15/43 41) 37.0 
12/1/53 | none 12/1/83 | | | “hands stronger 
2/12/33 tap. db. ape b.i.d 6/12 12; 7 a 6.7 
| 9/7/84 3 15) 20 21.5 


et 

a 
a 

al 
= 
G. 
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Table 


MUSCLE STRENGTH PRIGR TO AND DURING A REGIMEN OF PHYSICAL 
HYDROL YS 


SATE AND VITAMIN SUPPLEMENTS 


THERAPY AND DAILY ADMINISTRATION OF PROTEIN 


Muscle Status 

Patient Phys items Lower Upper T 

Age-Seg Bate Hydrolysate | | Trunk | Abdomen |Extrem-| Neck | Average | Comments 

ties ties Pom 

- + + + + + + 

La | 33 br thr | 11/30/53 11/30/53: |2 100 | 7 73) 72 72/77 

11/10/53 a sp. aps 
} 11/26/53 b.i.¢ 23 % } 50 50) 
| 2 100 100 | 86 66) 88 88) 85 

14/58 22 22/100 100/85 }62 62/87 

| 11/11/52 irreg. | 12/15/53 12/15/53: [75 75 | 35 35/60 7 

| 12/15/53 a t.i.¢ aps 
| 12/19/33 4.4 75 75/50 2s 
27/54 6 65/ 25/60 63/30 30/71 69 

430 65 20 30/62 }30 68 

7/8/53 tsp. aps 6 40 39/51 45 6 

10/30/33 id 5 75 23/4) 42/50 50/69 
12/22/53 | 65 65 58 
1/2354 65 46/60 60/72 
| 
43054 6 6 | 2 2/50 60 63 | 
25 25/51 80/55 60/68 67) 58.8 
$5 6 60) 2/47 4/45 45/6 66; 55.9 
1 br 1 11/15/33; 45 45/71 71/25 25/78 718 nt ly worse” 
@2 aps & 50/73 73/38 38/77 72.9 
5 50 50/60 60/30 25/63 61) 58.5 
6 60/58 38/30 30) 61 57.6 
60 66/35 35/63 64) 62.4 
se 
i hr br 21/33 12 “nore energetic” 
ad t.i.d aps }35 
b.i.d 6 | 

Te 2/26/53 i he 1 hr 11/15/53 11/15/53. | 6 “has not pro 
11/9/53 @.2 wks t 1 aps 5 gressed 
| 
631/54 x | 

7 “ 

2 ie 10/54 6/10/54: [2 | “nas aot pro 

4 tap. t.i.¢ 35 | gressed 
13/53 pid | les ache 
3s 
‘ 

as 2 | 3/15/56 3/15/54: | 55 
6/2 tap. 35 35| 25 25/41 51/20 20/54 56) 49.8 
2 2634 bid [35 35] 35 35/38 66/25 25/52 48) 45.0 
| 
| 35) 40/53 88/25 25/54 53) 50.8 

2 | 35] 35 Se] 2s 25/52 50.4 

TH. | 3/17/53 1 br i 3 32/54 47.6 “no improve 

1h 12/53 15/33 @0)25 25/44 42) 37.7 gent. poor 
33 appetite 
3, 11/54 2 «4625/43 «43/20 20/45 40.4 

20 «20/37 30. ¢ 

11/18/52 |1/2 br 30 30/30 32/30 20/45 44] 37.6 “slight 
i553 ad improvement” 

12/19/53 2 42 31.4 
2 6/27 “3 41 3.2 
8/30/54 2/20 41 42) 29.6 
3/30/54 | 1/2 br 0 i 6/2 643) 34.2 poor costro] 
2s 15 | 32 38) but arms 
12 12/27 © stronger” 

Da 11/9/33 i or hr 6/1/34 | 100 90 75) 80 «82/32 32/85 83.0 | “has not 

tsp i.4 caps progressed” 

sr 100 100 | 50 50 42 42/00 78.1 

on 11/6/33 or i br 50 45/75 70 0 “appetite 

wives a4 tap. t aps improved” 
i o 5 75 60 62/40 40 | 60 62, 60.3 
3 F 2/10/35 3 3 50 63/45 45/63 60) 59.6 
38 1/3/S2 irres 1/15/54 | 3 8 30/82 33/30 30/34 37) 324 “fever, colds 
1/8/53 a tsp. t.i.d caps 8 30/33 35/30 30/35 37| 32.9 temper sharp 
254 30/28 27/25 25/34 35/ 30.4 
| 12 12 Ble 18/36 33) 27.3 
6.T br i or ah a 50 63.8 “)eproving « 
2 8 2/1/85 | tap. t aps % |7% 66/45 45/64 62) little” 
2/6/53 1 br he 1/16/54, | 1/16/54: | 45/25 2 
1/16/54 tid. | caps, | 15 35/25 25/38 32/15 15 
| 6/17/54 SB) ND 
3/6/53 i br | 3/23/84:| $0 | 35 35/46 47/35 35 
11/17/53 | tap. t cape 35 
3/23/54 bid | 50/50 30/45 45/20 25 
| ? | 60 60 | 40 selao « 
11/10/53 | tap. 60 60/40 40/56 53/35 40 
3/27/33 | br 0 11/20/83: | 25 25 | 38 25 | 
11/6/33 a@ }tep. t.i.d. | cage. SB 2/5 
3/26/58 b. 1.4 15 |36 35/40 37/20 25 
3.6 | 4/6/54 | 1/4 br | 70| 65.6 
| 4/20/54 ad tap. t.i.¢ | 6 
19/34 | 67 | 60.7 


»in InL.K., J.C. G. W,, and T. S. a slight in- 


a number of the children despite combined 
therapy and in the face of family reports of 
improvement (Table IV). Thus losses of ex- 
tremity strength seem to have occurred in 


patients E. R., T. W., T. N., K. S., and W. S. 


crease in arm and leg power, or both, was 
recorded. However, in no patient was there 
any persistent increase in trunk muscle 
power, and actual decreases were found in 
about one-half. 
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Table 


SUMMARY OF SERUW SOLUTES IN MUSCULAR DYSTROPHIC CHILOREN ON PROTEIN HYDROLYSATE 
COMPARED TO NORMALS 


Muscular Dystrophy Normals 

(years | Mean 5.0 | Mean + 58.0 
3.5 - 18.0 38 | 1.3 (12s 
cl 102.6 + 36 80) 103.3 + 3.0 106 
Ne 80 3 106 
6 57 (48) 
‘Alb. 63 4.28 + O58 (47 
Glob. - 63 3. 06 ss 
Phos i 4.72 (65 
0.6 (67) 
che ‘ 


D. Serum and Blood Solutes with Protein 
Hydrolysate and Vitamins, With or With- 
out Physical Therapy.—The results of re- 
peated analyses of blood and serum presented 
in Table V indicate that the addition of pro- 
tein hydrolysate to the regimen in general 
produced no change in the blood and serum 
solutes tested. The higher levels of serum 
calcium and inorganic phosphorus described 
in an earlier paper® persisted throughout 
therapy. The mean chloride and cholesterol 
levels which prior to therapy were lower in 
muscular dystrophy children compared to 
healthy controls rose to levels indistinguish- 


able from those seen in normals. 


COM MENT 


Serial examinations of motor strength in 
children with muscular dystrophy indicated 
that deterioration had occurred in some of 
the patients irrespective of whether or not 
they received hydrolysate and extra vitamins 
alone or in conjunction with physical therapy 
during intervals up to one year or more in 
length. This is in keeping with the experience 
of others.§ In any such study the degree of 
adherence to the prescribed regimen can only 
be estimated. Nonetheless, careful question- 
ing and checking indicated that the recorded 
estimates are reasonably correct. In the case 
of the patients treated with hydrolysate and 
vitamins the rate of replenishment of gratis 
supplies of these materials provided an addi- 
tional indication of probable dosage schedules. 


§ References 9 and 10. Milhorat, A.: Personal 
communication to the authors. Mason, H.: Personal 
communication to the authors. 
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The study has not yet been pursued long 
enough for us to be certain whether or not 
the rate of deterioration was altered by the 
regimens employed. However, we do know 
that none of the patients responded to the 
protein hydrolysate and vitamin supplemen- 
tary with dramatic improvement. [very at- 
tempt was made to duplicate the treatment 
program of Van Meter’ by using products 
from the same manufacturer and on the same 
dosage schedule. All of the patients either 
knew of the beneficial results reported or read 
the original report. Placebo trials were not 
made. The favorable reports of the families 
might well represent optimism engendered 
by the new treatment, the solicitous atten- 
tion, and wishful thinking. 

The comments of the physical therapists 
participating in this study, made spontane- 
ously at the end of two years of experience, 
suggest another possible resolution of the 
discrepancy between the improvement often 
reported by the patients and their families 
and friends and the lack of concomitant in- 
crease in objective motor strength. The 
physical therapists noted that those patients 
who were ambulatory had developed peculi- 
arities of gait and of posture which permitted 
maximum utilization of their remaining mus- 
cular strength. Encouragement engendered 
by these regimens with or without physical 
therapy made them more adept in this regard 
and as a consequence led the family to the 
unsubstantiated belief that muscle strength 
had actually increased. However, this view 
is advanced with reservations, since many 
problems were recognized in the serial muscle 
tests. The physical therapists pointed out, for 
example, that they had to acquire a special 
proficiency in this type of testing. This neces- 
sitated (a) recognition of and making proper 
allowance for the fact that the isolated lives 
of these patients do not, permit facile com- 
munication with strangers, (>) avoidance of 
maneuvers which might prove painful, since 
the patients complain of pain far more readily 
than children with other types of muscular 
involvement, (c) proper appreciation of the 
fact that affected muscles appear to be ca- 
pable of only one maximum contraction after 
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an adequate recovery period, and (d) avoid- 
ance of any procedure in testing, in instruc- 
tion, or in physiotherapy which would upset 
the finely adjusted equilibrium of the ambu- 
latory patients. With regard to this last point, 
it should be emphasized that heavy braces 
must not be used. One of the children studied, 
G. Z., was fitted with cumbersome braces 
elsewhere and promptly ceased walking. Re- 
light 
splints which are applied only at night and 


placement of these with aluminum 
intensive physical therapy here remobilized 
him. An additional interesting observation 
has been made relative to other factors in 
continued ambulation. It has been noted that 
these children who have flat feet or ever- 
sion continue to walk in a normal manner, 
whereas those who have good arches go into 
an equinus position. 

There was no evidence that the hydrol- 
vsate-vitamin regimen altered the relative 
hyperphosphatemia and hypercalcemia which 
appear to be present in muscular dystrophy.® 
Serum chloride levels did rise, and the rela- 
tive hypochloremia present in these patients 
prior to therapy disappeared. This could be 
the result of a greater intake of this electro- 
lyte made possible by the daily ingestion of 
the protein hydrolysate. We have no addi- 
tional explanation for the similar change in 
serum cholesterol levels. 


SUMMARY AND CONCLUSIONS 


Serial measurements in children with mus- 
cular dystrophy revealed losses of motor 
power during prolonged observation despite 
a regimen of protein hydrolysate and vitamin 
supplementation, with or without physical 
therapy, during periods up to one year or 
more in length. Occasional slight improve- 
ment recorded during such therapy was also 
noted in one of the patients under observa- 
tion without any treatment whatsoever. 

The favorable reports obtained from the 
patients and their families suggesting im- 
provement during one or the other of the 
regimens represented optimistic hope or pos- 
sibly the acquisition of a greater skill through 
physical therapy and encouragement in using 


remaining motor strength. 


Our data do not permit us to decide at this 
time whether the rate of deterioration was 
altered during any of the regimens tested. 

The importance of not interfering with 
patient's own postural or functional adjust- 
ments to his disability became evident during 
the course of the serial visits for muscle 
treatment and examination. 

The protein hydrolysate and vitamins did 
not discernibly alter the somewhat elevated 
fasting levels of serum calcium and phos- 
phorus previously shown to be present in 
children with muscular dystrophy. 
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The steroids and corticotropin have become 

recognized and generally accepted as valuable 

4 adjuncts in the treatment of most allergic 
conditions. Their limitations and their fre- 


quent side-effects, particularly with the 
prolonged use of these hormones, have 
been well defined in previous publications.* 
Recently two new steroids, prednisone 7 
(Meticorten) and prednisolone (Meti- 
cortelone), have been recommended in the 
treatment of many types of allergic disorders 
because of their greater antiinflammatory 
potency and fewer side-reactions. Some of 
the first reports of these new hormones 
: described their use in the treatment of rheu- 
ey matoid arthritis.§ Subsequently, several in- 
% vestigators found prednisone to be equally 
i effective in the treatment of bronchial asthma 
and other atopic allergic conditions.|| These 


Submitted for publication Dec. 20, 1955. 
From the Children’s Medical Group, Los An- 
geles, the Department of Pediatrics, University of 
sf California School of Medicine at Los Angeles, and 
a the Department of Pediatrics, University of Utah 
“3 School of Medicine, Salt Lake City. 

Prednisone (Meticorten) was furnished through 
dy the courtesy of the Schering Corporation, Bloom- 
Bi field, N. J. 

This study was supported in part by a grant 
from the Attending Staff Association of Harbor 
General Hospital, Torrance, Calif 

* References 1-3. 

t Prednisone, formerly known by the generic 
name metacortandracin. 

t Prednisolone, formerly known by the generic 
name metacortandralone. 

§ References 4-6. 

|| References 7-9. 
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Observations of Plasma 17-Hydroxycorticosteroid Levels 


latter papers, however, reported on the use 
of prednisone in the treatment of adults. 


The purpose of the present communication 
is to report our clinical experience using 
prednisone in a small series of allergic chil- 
dren and to present our findings on plasma 
17-hydroxycorticosteroid (17-OHCS) levels 
in some of these patients while they were 
undergoing therapy with this new drug. 


METHODS 


Sixteen patients were selected from the pediatric 
allergy clinic at Harbor General Hospital, Los 
Angeles, and from private practice. All of these 
children, most of whom had bronchial asthma, were 
difficult cases who had not responded to ordinary 
allergic management. Some of them had been treated 
with other steroid hormones in the past. During our 
early experience with this new steroid, a low-salt 
diet and added potassium in the form of potassium 
iodide or potassium citrate were recommended. 
When it was observed, however, that no visible 
edema or changes in serum sodium or potassium 
levels developed, these precautionary measures were 
discontinued. All patients were seen twice a week, 
at which time their weight, blood pressure, and 
clinical status were determined. Routine urinalyses 
and blood cell counts were done every few weeks. 
Periodically, and when a change in the patient's 
status was noted, blood was drawn for plasma 17- 
OHCS and total eosinophile counts. The 17-OHCS 
plasma levels were determined by the method of 
Nelson and Samuels.'® Control levels were simi 
larly determined in other allergic and nonallergic 
children who were not given prednisone. The results 
of these other determinations will be reported in a 
subsequent publication. 

On the basis of the original report by Bunim and 
co-workers * that prednisone was three to five times 
as potent in its antiinflammatory action as cortisone, 
the initial or suppressive dose of the drug in the 
present study was arbitrarily set at 15 to 20 mg., 
given in divided doses, three to four times daily. 
This dose was maintained until the patient was com- 
pletely free of symptoms and was then gradually re- 
duced 2.5 mg. every three to four days until symp- 
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PREDNISONE—ALLERGIC DISORDERS 


toms recurred. This process was repeated several 
times in order to determine which maintenance dose 
was suitable for each individual patient 


RESULTS 
Sixteen patients were treated with pred- 
nisone for periods varying from 1 to 22 
weeks. Most of them are still receiving this 
hormone so that they may be observed for 
longer periods of time. With one exception, 
the results of this drug in producing a clini- 


receiving no drug. These results are shown 
in Table 2. An analysis of variance of 
these levels irrespective of whether the pa- 
tients were taking prednisone demonstrated 
no significant variability, thus permitting the 
data to be analyzed further. In order to 
determine whether there was any correlation 
between drug dosage and plasma 17-OHCS 
latter determined in each 


levels, the were 


of several patients while receiving 10 mg. 


cal remission were qu*t« ‘-amatic. Within or less of prednisone, again while receiving 
24 to 48 hours on initial -uppressive dosages, 12.5 to 15 mg., and finally while receiving 


la 
Pabl 


markedly and the allergic symptoms abated. 


as indicated in 1, the patients improved 


20 mg. or more (Table 2). An analysis of 
variance of plasma steroid level values for 


Taste 1.—Results of Prednisone Therap) 


Duration 


Maintenance 


Age, of Therapy, Suppressive Dose, Initial we 
Case Yr Wk Diagnosis* Dose, Me Meg. 24 Hr Wt., Lb Gain, Lb 
3 BA 15 57 st 
1 9/12 14 AE 12.5-1 5 ‘ 
7™ BA 10-15 i7 
6% BA 10-15 1.7 Thy 
P § BA aU) Not definitely 63.5 ? 
estab 
6 BA 7.5 2 
7 5 17 BA 15-20 7.5 45 3%, 
8 7% 13 BA 7.510 45 
9 5 BA 10-12.5 7 
1 1 15 BA & AE 7.5-10 5-5 18.5 ly 
ll 7/12 11 BA 7.5 57.5 13 2 
12 11% 8 BA 20 10-15 70 6 
akg 1 BA 20-40 “4 2% 
l4 8 13 BA 10 0 
15 ° 11 9 BA ®» 10 75 6 
2% 5 BA 15 5 33 0 


* BA indicates bronchial asthma; AE, atopic eczema. 


+ This patient developed acute glomerulonephritis, and the weight gain was not entirely due to prednisone 


The only child who failed to respond ade- the three dosage ranges was not significant, 


quately to large suppressive doses of pred- 
nisone was Case 13, a 51-year-old boy who 
had been receiving 40 mg. daily. The main- 
tenance dose that was required to keep each 
patient free of symptoms is also shown in 
Table 1. 
varied with the age and weight of the patient 


As would be expected, this dose 


as well as with the severity of the allergy. 
Our results tend to confirm previous reports 
that prednisone is three to five times more 
potent in its antiallergic properties than 
cortisone, 

Plasma 17-OHCS levels were followed in 
10 of the subjects. A total of 35 determina- 
tions was done while they were taking pred- 
nisone and 25 control determinations while 


thereby permitting a further statistical test 
among the mean steroid levels of the three 
groups. The results of this analysis are shown 
in Tables 3 and 4. It appears that even in this 
small series of patients the mean levels of 
the 17-OHCS vary directly with the dosage 
of the drug. However, when 17-OHCS levels 
taken in the group receiving 15 mg. of pred- 
nisone or less were compared to those given 
no steroid medications, significant differences 
were not observed. Possible explanations for 
this seemingly paradoxical finding will be 
given in the discussion. When blood steroid 
levels of the patients receiving 20 mg. or 
more of prednisone were statistically com- 
pared to the control determinations, a cal- 
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Taste 2.—17-Hydroxycorticosteroid Levels and 
Clinical Status in Patients Receiving Prednisone 


and Not Receiving Prednisone 


Receiving Prednisone 


Not Receiving 
Prednisone {mount 
— ot 
17-OHCS, Predni- 17-OHCS, 
Clinieal 7/100 Clinical sone, 7/100 
Case Status Ce Status Me Ce. 
1 Symp 2.0 Asymp 20 15.0 
Asymp. 5.0 
Asymp 7.8 
Asymp 10.0 
Symp 8.9 
Symp 4.2 
Symp 7.8 Symp 12.5 18.0 
Symp 15 
Asymp 12.5 7.0 
Symp 12.5 0.0 
Symp 4.2 Asymp 20 20.0 
Symp 13.9 Asymp 5 18.6 
Symp 7.5 11.9 
Symp 10 8.3 
4 Symp Asymp 30 26.9 
Symp 1 14.1 
Symp 15 10.1 
Asymp 14.6 
Asymp 15 0.6 
Symp 7.5 6.7 
Symp lw 16.3 
Asymp is Asymp 13.7 
Symp 14 Asymp 0.0 
Asymp 29 
t Symp 17.8 Asymp 15 11.3 
Symp 9.5 Symp O00 
Asymp 12.5 0.0 
Symp 7 on 
Asymp 10 
7 Symp 25 Asymp 7.5 1.8 
Asymp 1.8 Symp 7.5 6.0 
Symp 00 Symp l 
Symp 15 44 
Asymp 0.0 
Symp 5 41 
& Symp 0.0 Symp 10 0.0 
Asymp 10 0.0 
Asymp 15 
y Asymp 12.7 Asymp 15 17.7 
Symp 00 Symp 7 0.0 
Symp 0.0 Symp to 0.0 
Symp 2.4 
1p Symp 
Syvinp 3.6 


culated t-score of 2.78 and P-value of less 
than 0.01 was found, indicating a highly 
significant difference. A further analysis of 
drug dosage as correlated with steroid level 
yielded a Pearson product-moment r of 0.68. 
\ test of the significance of this value indi- 
cates that there is very likely a meaningful 
degree of correlation between the dosage of 
prednisone and the 17-OHCS levels. Finally, 
the 17-OHCS levels did not reflect the 
clinical status of the patient. There was no 
significant statistical difference between those 
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children with symptoms and those without 
symptoms as correlated with the 17-OHCS 
levels. 


COMPLICATIONS FROM PREDNISONE 


Although none of the patients studied to 
date has been followed long enough to de- 
termine whether the side-effects of prolonged 
steroid therapy will become evident, the 
results of treatment over relatively short 
periods of time have been very encouraging 
No serious complications that could be at- 
tributed to the administration of the drug 
have been encountered in any patient. Most 
of the subjects gained some weight, which 
was partly ascribed to the voracious appetites 
that these children developed. Some of the 
weight increase, however, was probably due 
to sodium and water retention, for when 
the drug was decreased in dosage or tempo 
rarily discontinued there was often a cor- 
respondingly rapid decrease in the patient's 
weight. Rounding of the facies was observed 
in most of the children requiring more than 
7.5 to 10 mg. a day. Sodium and potassium 
serum levels were followed in four patients, 
and no changes were found. Periodic upper- 
gastrointestinal roentgen studies were 
normal in these same four patients. No 
changes were observed in blood pressures, 
urinalyses, hemoglobin levels, or leucocyte 
counts. 

One patient, Case 1, developed acute 
glomerulonephritis while taking 15 mg. of 


Paste 3.—Comparison of Plasma 17-OHCS Levels 
to Dosage Levels 


Plasma 17-OHCS 


7/100 MI 
Mg. of Prednisone Sample 
per 24 Hr. by Mouth Mean Levels Size S.E.M 
10... 4.31 18 
More than 2 18.04 5 +61 


TaBLe 4.—Comparison of Plasma 17-OHCS Levels 


in Three Dosage Range Groups, 10Mq. or Less, 
12.5-15 Mq., and 20 Ma. or Mor: 


Me. of Prednisone t 


Less than 10 versus 12.5-15. 2.30 More than 0.0: 
Less than 10 versus 20 or more 5.08 More than 0.001 
Less than 12.5-15 versus 20 or more 2.22 More than 0.05 


po 
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DISORDERS 


PREDNISONE—ALLERGI( 


prednisone daily. Since no similar type of 
case report has been found in the current 
literature and since the sequence of events 
in this boy’s case could also conceivably be 
due to a toxic reaction to prednisone, his 
history and findings will be reported in detail 
in a separate publication. 


COM MENT 


There can be no doubt that prednisone 
is an extremely potent weapon in the treat- 
ment of allergic disorders of children as 
well as of adults. Although somewhat de- 
pendent . » the age, weight, and severity of 
the disease, the dosage required to suppress 
the allergy initially and for maintenance was 
found to be relatively high as compared to 
that reported in adults. This finding is in 
agreement with the results found with the 
use of other corticosteroids in children.*! A 
suppressive dose of 20 mg. seemed to be 
adequate for most of the older children, and 
the maintenance dose varied from 5 mg. in 
a one-year-old child up to 15 mg. in the older 
children. 

The plasma 17-OHCS levels taken while 
the patients were given varying dosages of 
prednisone were shown to be statistically 
highly correlated with the amount of the 
drug taken; that is, the greater the dose of 
prednisone, the higher was the plasma 17- 
OHCS level. Similar observations have been 


reported following the administration of 
cortisone and _ corticotropin (ACTH). 
Since the Nelson and Samuels method is 


not specific for Compound F but measures 
all steroids with the 17, 21-dihydroxy-20- 
ketosteroid configuration, the plasma con- 
centration of 17-OHCS determined by this 
method reflects both the endogenous and the 
exogenous corticosteroids in the 
plasma. Prednisone has the above configura- 


present 


tion in its structure and would therefore be 
expected to be measured by the Nelson and 
Samuels method. Furthermore, it has been 
demonstrated that free prednisone in plasma 
is measured by this technique.{ Finally, it 
is conceivable that prednisone is converted to 
Compound E before it is completely reduced 


{ Unpublished data. 


to the form in which it is conjugated in the 
body. It would therefore be possible that 
some of the material measured as 17-OHCS 
following the administration of prednisone 
is Compound E which has arisen from the 


exogenous prednisone. 

When the levels of 17-OHCS taken in 
patients receiving 15 mg. or less of prednisone 
were compared to levels taken before they 
were given any steroids there was no signifi- 
cant difference. There several 
reasons for this apparent paradoxical finding. 
First, from data obtained on plasma 17- 
OHCS steroid levels in a much larger series 
various 


could be 


of allergic children in stages of 
severity of their diseases, the authors have 
found that when the patient is under stress, 
e. g., having a severe attack of asthma, his 
endogenous plasma 17-OHCS rises.# This 
accounts for some of the elevated 17-OHCS 
levels in the control series. Secondly, it is 
well known that many factors other than the 
administration of the steroids control the 
plasma level of Compound F in the blood."* 
The adrenocorticotropic hormone is the most 
important of these, Since the production of 
this hormone is suppressed by the admin- 
istration of prednisone, the endogenous 
of adrenal 17-OHCS in turn is 
measurements of 


secretion 
suppressed.'* Therefore, 
17-OHCS might primarily be measurements 
of exogenous hormones. Since specimens of 
the steroids were drawn at variable times 
after the drug was administered, further 
discrepancies at the lower dosage levels 
would be expected. Finally, similar results 
were found by one of us when 17-OHCS 
levels were measured in patients receiving 
cortisone or corticotropin.'*? Mean levels of 
plasma 17-OHCS of patients receiving 50 
mg. of cortisone or less or 40 units of 
corticotropin were not significantly greater 
than control values. 

In this small series of patients no correla- 
tion between asymptomatic and symptomatic 
states of the patient and 17-OHCS levels 
could be determined. We had anticipated 
that a certain critical level of hormone might 
exist at which most patients would become 


# Data to be published. 
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asymptomatic. It appears that many factors 
other than plasma levels of 17-OHCS de- 
termine the severity of an allergic condition, 
since we were unable to show this correlation 
by the methods employed. Clinically, the 
dosage of prednisone necessary to maintain 
the patient in an asymptomatic state was 
usually in the range of 2.5 to 5 mg. daily. 
This small amount of drug was not reflected 
in the plasma 17-OHCS levels. 

Although prednisone proved to be ex- 
tremely effective in controlling the allergic 
manifestations in this small series of patients, 
it must again be emphasized that we still 
do not know what toxic effects might result 
from the prolonged use of this drug. One 
group of investigators has already encoun- 
tered peptic ulcers in three patients, and one 
of their cases developed a severe depressive 
psychosis.*® It is not unlikely that further 
reports of the more serious types of side- 
reactions with the prolonged use of this drug 
will shortly appear in the literature. Until 
further information is available on the long- 
term use of prednisone, we advise that all 
of the precautions that are applicable to the 
use of cortisone, with the possible exception 
of supplementing the diet with potassium 
and restricting sodium, be applied to pred- 
nisone, Furthermore, the drug should only 
be used in chronically ill and severely allergic 
patients who have failed to respond to the 
accepted treatment of allergic diseases. Fi- 
nally, prednisone should not be used as a 
substitute for other accepted measures of 
allergic therapy but used in conjunction with 
them. 

SUMMARY AND CONCLUSIONS 

The results in 16 allergic children ranging 
in age from 7 months to 11 years treated 
with prednisone, a new synthetic steroid, 
are reported. Dosages for suppression (15- 
30 mg.) and maintenance (5-15 mg.) were 
comparable to adult dosages. With these 
dosages, prednisone was found to be highly 
effective in the temporary symptomatic relief 
of asthma and atopic eczema. Plasma 17- 
OHCS levels showed a highly significant 
statistical correlation with the amount of 
drug taken at high dosage levels, but not 
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with the clinical status of the patient. No 
serious side-effects were observed in any of 
the children treated, but the majority had 
evidence of some sodium and water retention 
and rounding of the facies. One patient 
developed acute glomerulonephritis while re- 
ceiving prednisone. We emphasize that the 
possible complications or side-effects from 
the prolonged use of this drug have as vet 
to be defined and therefore suggest that the 
precautions that have been recommended for 
use of cortisone and hydrocortisone, with 
the possible exception of restriction of so- 
dium and addition of potassium in the diet, 
he applied to the use of prednisone. 
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Comment 


GENERAL NEWS 


German Medical Journal.— Many 


American students have wrestled with their college 


German to translate articles in the Deutsche medizinische Wochenschrift. It is of particular 


interest, therefore, that an English language edition has now appeared entitled the German 
Vedical Journal. The publishers are to be congratulated for bringing out this edition, which will 


give a general picture of German medical science and practice to the English speaking physicians 


of the world. Their aim is well defined in an editorial in the original issue, which states in part: 


lf the multiplication of medical periodicals, accompanied by an ever greater depart- 


mentalization, has given rise to much concern, the problem is further complicated and 


even more serious with respect to the international exchange of medical information. 


Not even multilingual summaries can altogether bridge the language gulf. The German 


medical profession, after almost two decades of partial isolation for other reasons, has 


been particularly conscious of this additional language barrier 


It is hoped tHat the 


GERMAN MEDICAL JOURNAL will be looked upon as an effort to facilitate the 


exchange of medical advances and experiences between other countries and Germany. 


English is now understood, if not spoken, by many doctors in most parts of the world 


and can therefore serve as a natural common language. 
It is our aim to make the GERMAN MEDICAL JOURNAL representative of a 
large segment of German medicine and, at the same time, provide directly or indirectly 


a forum and a means for the informal exchange of medical knowledge. 


We are happy to welcome this new journal, and can assure the editors of its real contribution 


to the world’s medical education 
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CLARK D. WEST, M.D 
and 
WILLIAM C. SMITH, M.D., Cincinnat: 


\Ithough chronic renal disease well 
known as one of the most frequent causes of 
erowth retardation in children, details of the 
nature of the dependence of growth on kid 
nev function have received little attention 
It is obvious that when renal disease has 
hecome advanced, the complication of renal 
rickets provides an explanation for growth 
retardation, and it is on the marked dwarfism 
associated with this complication that pediat 
ric texts and treatises on growth and devel 
opment usually focus attention. The retarda- 
tion of growth frequently seen in_ renal 
disease in the absence of rickets has not, to 
our knowledge, been specifically studied 

The growth failure of renal disease 1s 
usually classed as dwarfism associated with 
metabolic or organic disorder,* a category 
into which also fall growth failures resulting 
from heart disease, liver disease and such 
diseases of the intestine as celiac clisease, 
pancreatic fibrosis, and megacolon. With 
the latter diseases, the cause of the retarda- 
tion 1s fairly obvious. In heart disease, inter 
ference with normal oxygenation of tissues 
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is usually cited as the reason tor stunting 
Indeed, Campbell and Reynolds * have 
shown a fair correlation between the severity 
of the cyanosis in congenital heart disease 
and the degree of growth retardation, 
although patients with Fallot’s tetrad seemed 
to be less stunted for the degree of cyanosis 
than patients with other types of deformity 
In liver disease, mucoviscidosis, celiac dis 
ease, and Hirschsprung’s disease, the retar 
dation can be ascribed with fair certainty to 
undernutrition resulting from failure of nor- 


mal absorption or metabolism of nutrients 


Explanations for the growth retardation 
with renal disease have been less specific 
McCune,’ discussing growth in organic dis- 
ease in general, has written, “It is banal to 
state that any morbid process which inter 
feres with important physiological processes 
will restrict growth not of the bones alone 
hut of the soft parts as well.” Watson and 
Lowrey state that chronic renal insut 
ficiency of severe degree may impair growth, 
since “the retention of abnormal metabolites 
and the usual accompanying acidosis so 
change the internal environment that optimal 
cellular function is impossible.” In general, 
then, it is implied that impaired function 
of an important organ system and alteration 
in cellular environment lead to retardation of 
cellular metabolism and growth failure 


In addition, several other possible causes 
of growth retardation in renal disease in the 
absence of renal rickets can be named. 
Chronic infection, as occurs frequently in 
anomalies of the urinary tract, might con- 
tribute to the growth failure, although, as 
will be pointed out later, infection of this 
type seems to have no important long-term 
effect on growth. Another possible factor is 


~~ 
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poor caloric intake brought about by the 
anorexia frequently accompanying chronic 
illness or by the gastrointestinal manifesta- 
tions associated with obstructive uropathy. 
Contributing to a negative caloric balance 
would be the loss of large amounts of protein 
in the urine, as occurs in nephrosis.* 


Changes in hormonal balance may like- 
wise play a role. It has been suggested * that 
inadequate caloric intake causes stunting of 
growth by producing a physiological hypo- 
pituitarism with decreased rate of growth- 
hormone production. Selye * has proposed 
that in adaptation to disease in general there 
is a shift in hypophyseal hormone produc- 
tion, with increased corticotropic hormone 

ACTH) and decreased growth hormone 
output. These hormonal abnormalities, or 
perhaps some other imbalance directly pro- 
duced by renal disease, should be borne in 
mind in considering the origin of the growth 
retardation 

\part from possible hormonal abnormall- 
ties, bevond the scope of the study, the pres- 
ent investigation attempts to determine 
whether, among the diverse manifestations of 
factor could be 


renal disease, a common 


issociated with growth failure. In general, 
the problem has been approached from two 
lirections. First, the incidence of various 
manifestations and complications of renal 
insufficiency in dwarfed individuals has been 
letermined in an eftort to discover a common 
lenominator for the stunting of growth. 
Second, observations have been made on the 
compatibility of these manifestations with 


normal growth. The manifestations and 
complications selected for study were (1) 
reduction of concentrating ability of the kid- 
neys, (2) chronic acidosis, (3) failure of 
excretion of metabolites as manifested by per- 
sistent elevation of serum nonprotein nitro- 
gen or urea nitrogen levels, (4) inadequate 
caloric intake, (5) chronic infection of the 
urinary tract, (6) albuminuria. The growth 
of children with renal rickets has also been 
investigated and contrasted with the growth 


+ References and 6 


of children with renal insufficiency but with- 


out rickets 


MATERIALS AND METHODS 


For the study, the clinical and laboratory data 
for 41 patients have been reviewed. For the most 
part the status of renal function was determined 
solely from routine measurements made in the 
course of hospital admissions and visits to the out- 
patient clinic and to the office of the private phy- 
sician. Few specific renal function tests were pert 
formed 

The standards for growth used from birth to the 
age of 5 years were from the data compiled by the 
Department of Child and Maternal Health of the 
Harvard School of Public Health 
height, these data are based on recumbent lengtl 


In the case ot 


whereas in the present study it was the general 
practice to use standing height beyond the age ot 
2 to 3 years. The discrepancy thus introduced is 
small compared to the deviations in height usually 
encountered and was therefore disregarded. The 
normal standards used for children over 5 years ot 
age were those compiled from the studies of 
Howard V. Meredith, of the Iowa Child Welfare 


Research Station, the State University of lowa.* 


Renal concentrating ability has been assessed 
both by the specific gravity of daily urine speci 
mens and by the results of the Fishberg concentra 
tion test.° Use of daily urines for this assessment 
was based on the observation that the specific grav- 
ity of urines collected at 6 or 7 a. m. is usually 
greater than 1.016. As an arbitrary standard, it was 
assumed that if 80% or more of the daily urine 
specimens had specific gravities less than 1.016, a 
concentrating defect was present. Urines collected 
during intravenous therapy or during a diuresis 
were disregarded. It should be noted that the con 
ditions under which these urines were collected do 
not differ greatly from those for the Mosenthal 
test of renal concentrating ability.1* By this test, 
the subject (adult) has a supper containing 16 oz 
of fluid as well as fruit, eggs, bread, and butter : 
after supper no food or fluid is taken Urine 
obtained the following morning is considered to be 
normally concentrated if the specific gravity is 
1.018 or greater 

Nitrogen retention was considered to be present 
when the serum nonprotein nitrogen level exceeded 
40 mg. per 100 ml. or when the blood urea nitrogen 
level exceeded 20 mg. per 100 ml. 

The CO: content of the serum was the only cri- 
terion used for determining the presence of meta- 
bolic acidosis. Acidosis was considered to be 
present if serum COs content was persistently below 
20 mEq/liter in children up to the age of 2 years, 
or below 23 mEq/liter in older children. 
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Urinary specific gravities were measured by the 
usual hydrometer method or, for specimens of small 
volume, by the falling-drop method, using mixtures 
of bromobenzene and xylene.!2 No correction was 
made for albumin when the albuminuria was 3+ or 
less. For urine graded 4+ with respect to albumin, 
a value of 0.003 was arbitrarily subtracted from the 
specific gravity. Chemical methods for serum non- 
protein nitrogen, blood urea nitrogen, and carbon 
dioxide content were those in routine use in the 
the Children’s Hospital 
COs content 


chemistry laboratories of 
and the Cincinnati General Hospital. 


was determined on serum collected under oil 


RESULTS 


or GrowTH PATTERNS ORSERVED IN 


RENAL DIseast 


Types 


tefore attempting to define the factor or 
factors responsible for growth retardation in 
children with renal disease, some charac- 
teristics of growth under these conditions 
should be noted. In the patients studied, the 
patterns of retardation with respect to height 


(1) 


and (2) children who were 


fell into two broad grouns: complete 
growth arrest, 
stunted but continued to grow at a rate equal 
to or slightly less than that of a child at the 
third percentile. 

Complete Growth Arrest.—The first tvpe 
of pattern, complete vrowth arrest, was noted 
in two situations: (1) in patients with renal 
rickets, and (2) in patients, formerly grow- 
ing at a normal rate, who acquired a renal 


\n 


example of complete growth arrest with renal 


disease of a severe and fulminating tvne. 


hov 
His 
This hoy 
had several acute illnesses requiring hospi- 


rickets is provided by patient J. K.. a 
with polycystic disease of the kidney 
growth curve is shown in Figure 1. 


talization between the ages of 475 vears and 
7545 years, but the diagnosis of polycystic 
disease of the kidney was not made until the 
age of 71145 years. By this time, growth in 
height had fallen from the 25th percentile to 
The 


N. P. N. was elevated, and urine specific 


well below the 3d_ percentile. serum 
gravity was low and fixed. Chronic acidosis 
was probably also present at this time, 
although determinations of serum COs con- 
tent and pH were not made until some 
months later. Mild renal rickets was present 
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by x-ray. In the two years before death, the 
renal rickets and acidosis were treated with 
sodium citrate-citric acid therapy. The dos- 
age was probably inadequate, inasmuch as 
the lesion of renal rickets did not heal and 
the acidosis persisted. During this two-year 
period, the boy showed almost complete 
growth arrest, gaining only 1 in. in height. 

Because growth is completely arrested by 
renal rickets, it becomes evident, as pointed 
out by Park and Eliot,’ that the degree of 
dwarfism with this abnormality will depend 
The 


most stunted individual included in the pres 


on the age of onset and its duration. 


ent series (L. B., Table 1) had presumably 
had renal rickets for a number of years before 


uw 
i 


Height im inches 
iL 
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in pounds 


> 


* Polycyst: disease of 
the hidneys 


Weight 


T T T 
8 9 


Age in yeors 


Fig. 1—Growth curves of J. K. Growth arrest 
occurred with the advent of renal rickets, compli- 
cating polycystic disease of the kidneys. 


admission. On the other hand, renal rickets 
was not always present when growth retar- 
dation was severe; a number of severely 
dwarfed children were found in whom there 
was no evidence of this complication. 
Examples of the second type of growth 
arrest, that is, arrest occurring after develop- 
ment of a severe renal lesion, are provided 
by patients L. K. and S. L., two little girls 
with nephritis with the nephrotic syndrome. 
Their growth curves are shown in Figure 2. 
L. K. developed typical signs and symptoms 
of nephrosis at age 24 months. Prior to this 
time she had been healthy, and growth had 
been along the 50th percentile since the age 
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GROWTH RETARDATION—RENAL 


DISEASE 


Tas_e 1.—Data for Age, Sex, Race, and Growth for Twenty-One Patients with 
Renal Disease and Growth Retardation 


Patient 
R.B 


Diagnosis 
Jrethral valves; 
bilateral hydro- 
nephrosis 
rethral valves; 
bilateral bydro- 
nephrosis 
Jrethral valves: 
bilateral hydro 
nephrosis 
Bilateral hydro- 
nephrosis 
Bilateral megalo- 
ureters 
Nephritis; nephrotic 
syndrome 
Nephritis; nephrotic 
syndrome 
Nephritis; nephrotic 
syndrome 
Urethral valves; 
bilateral hydro- 
nephrosis 
Nephritis; nephrotic 
syndrome 
Polycystic kidneys 
Hypoplastie kid- 
neys 
Urethral valves; 
bilateral hydro- 
nephrosis 
Jrethral valves; 
bilateral bydro- 
nephrosis 
Agenesis right kid- 
ney; left hydro- 
nephrosis 
Bilateral hydro- 
nepbrosis 
Nonfunctioning 
left kidney; right 
hydronephrosis 
Neurogenic bladder; 
bilateral hydro- 
nephrosis 
Hypoplastie kid- 
beys 
Agenesis left kid- 
ney; hypoplastic 
right 
Polycystic kidneys 


M 


* See text for method of calculation and interpretation. 


+ B indicates birth 
E indicates edematous. 


of 6 months. Five months after onset, age 
29 months, a mild renal devel- 
oped which later became severer. At age 
36 months, the concentrating ability of the 
kidneys was lost. The N. P. N. did not be- 
come elevated until shortly before death, at 
age 39 months. Growth in height ceased 
completely at age 30 months, approximately 
coincidental with the development of renal 
At the time of death, height had 
fallen from the 50th percentile to between 
the 3d and 10th percentiles. 


acidosis 


acidosis. 


Weight 
tor- 
Height 
Index * 


1.01 


Height 
Age, 
Yr. 


Age at 
Study, 
Yr 


Age at 
Onset, 
Race Yr. 


N Bt 


B 


1.05 


Patient S. L. differed from L. K. in that 
she was only at the fifth percentile in height 
before the advent of nephrosis, at age 274. 
Prior to that illness, she had had 
rather frequent episodes of asthmatic bron- 
Three months after the onset of 
nephrosis, chronic acidosis was present and 
persisted until death. The N. P. N. remained 
normal and the renal concentrating function 
was good until a few months before death, at 
the age of 41%» years. Again, coincidental 
with the development of acidosis, growth 
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dent with advent of aci- 
dosis. In the case of S. I 
Nephrotic Syndrome growth resumed at a 
lower level despite con- 
tinuing acidosis 
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ceased temporarily for a period of approxi- 
mately six to nine months and then was 
resumed at a rate slightly less than that for a 
child at the third percentile. 

Stunting with Continued Growth. — The 
second type of growth pattern encountered 
was that of children who were short in stat- 
ure but continued to grow slowly at a rate 
approximately comparable to that of a child 
following the third percentile. By far the 
majority of patients included in the present 
study fall into this category. l’resumably, in 
these patients, the renal lesion was sta- 
bilized and they had become adapted to the 
abnormality. An example of this pattern 
of growth is seen in patient S. L., the child 
with nephritis and the nephrotic syndrome 
(Fig. 2) described above. From the age of 


3%2 years until death, at 44%» years, height 


was below the third percentile but the line of 
growth approximately paralleled the third 
percentile. Height below the third percentile, 
but a slow rate of growth, was also com- 
monly observed in children with bilateral 
hydronephrosis. It appeared that this type 
of growth would continue until the illness 
became terminal or renal rickets supervened. 


Low Caroric INTAKE, Aciposis, AZOTEMIA 
AND ISOSTHENURIA AS CAUSES OF 
GROWTH RETARDATION 

Of the many manifestations and complica- 
tions of renal disease, the factors which 
seemed most likely to be associated with 
growth retardation were acidosis, inadequate 
caloric intake, retention of metabolites, and 
reduced renal concentrating ability. The rela- 
tive incidence of these factors, together with 
other data for 21 children with renal disease 
and retarded growth, are shown in Tables | 
and 2. Table 1 shows the age of onset, age 
at study, height age, and the weight-for- 
height index. The weight-for-height index 
was determined by dividing the patient’s 
actual weight by the ideal weight 50th per- 
centile weight) for his height age. The index 
serves to measure deviations of mass growth 
from linear growth. Arbitrarily, an index 
value below 0.95 has been taken as evidence 
that the child has kd a poor caloric intake. 
In Table 2 the incidence of the various mani- 
festations in the 21 patients are recorded. All 
patients had had renal disease for one year 
or longer and were below the 10th percentile 
in height. Children who were known to be 
at or below the 10th percentile before the 
onset of the disease have not been included. 
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Tasie 2—I/ncidence of Low Caloric Intake, 


Reduced Renal Concentrating Ability, 


ASI 


Acidosis, Azotemia, 


and Renal Rickets in Twenty-One Growth-Retarded Children * 


Patient Diagnosis 


R.B 


‘rethral valves: 

bilateral bydro 
nephrosis 

J.J Urethral valves: 

bilateral hydro- 
nephrosis 


= 


Trethral valves: 
bilateral hydro 


nephrosis 

Bilateral hydro- 
nephrosis 

J. Bilateral megalo 
ureters 

S.M Nephritis; nephrotic 
syndrome 

L.M Nepbritis; nephrotic 
syndrome 

B.G Nephritis; nephrotic 
syndrome 

‘ Urethral valves; 


bilateral hydro 
nephrosis 


L.k Nephbritis: nephrotic 
syndrome 

M.k Polycystic kidneys 

K.A Hypoplastiec kidneys 

G.8 Urethral valves; 


bilateral hydro 
nephrosis 
R. T Urethral valves; 
bilateral hydro 
bephrosis 
8. ¢ Agenesis right kid 
ney; left hydro 
nephrosis 
Bilateral hydro 
nephrosis 
M.T Non functioning 
left kidney; right 
hydronephrosis 
E.B Neurogeniec bladder; 
bilateral hydro- 
pephrosis 


Hypoplastie kidneys 

L. B Agenesis left kidney; 
hypoplastic right 

Polyeystie kidneys 


* The presence of the abnormality is indicated by an X. 


Reduced 
Renal 
Coneen- 
Hypo- trating Renal 
caloric + Ability Acidosis Azotemia Rickets 
x 
x 
x x 
x x 
x x x 
x x 
FE x x x 
x x x 
x x x 
x x x 
X x x 
xX x x x 
x x x x 
x x x x 
x x x x 
xX x xX x 
xX x x x 
x x x x 
x x x x 
x x x x 
x xX x x 


+ Patients with a weight-for-height index of 0.% or less (Table 1) are arbitrarily assumed to have had a low caloric 


intake. 
E indicates edematous. 


It is apparent from the compilation in 
Table 2 that the only manifestation common 
to all patients was reduction in the concen- 
the kidneys. Nitrogen 
21 cases 
Renal 


trating ability of 
retention was present in 17 of the 
(81%) and acidosis in 16 (76%). 
rickets was present in only four. 

The consistent occurrence of a reduced 
renal concentrating ability in these children 
is suggestive that the concentrating function 
is in some way related to growth. However, 
because the problem of growth and the 
mechanism of its retardation is undoubtedly 


complex, it seems wise, before drawing con- 
clusions, to approach the problem from other 
directions. 

One of the factors difficult to evaluate in 
the present study which could have con- 
tributed to the growth retardation is under- 
nutrition. Insufficient caloric intake in an 
otherwise healthy child will produce retarda- 
tion of statural growth together with dimin- 
Probably the 
most reliable method to determine the pres- 
ence of hypocaloric dwarfism is to observe 
an acceleration of statural growth when the 


ished reserves of body fat. 
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intake of Calories is increased.’ Its presence 
can be suspected in the dwarfed child who 
clinically has a reduction in body fat stores 
or whose weight age is less than height age. 
It should be pointed out that assessment by 
comparison of height age and weight age is 
hazardous; children may be hypocaloric 
dwarfs and have low body-fat stores yet have 
a normal weight for height.t A similar criti- 
cism applies to the weight-for-height index 
as used in the present study. This index is 
derived in a manner similar to the weight 
age: height age ratio and is used in the 


present study in lieu of a better method of 
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the relationship of growth in mass to linear 
growth. 

Role of Chronic Acidosis—To provide 
further insight into the relative growth- 
retarding effects of the three manifestations 
of renal disease given in Table 2, the prob- 
lem has been approached from another direc- 
tion, i. e., by determining the compatibility 
of the three factors with normal growth. 

From the case histories studied, it would 
appear that chronic acidosis is not compatible 
with normal growth. No patient was found 
with chronic acidosis who was above the 
10th percentile in height and growing at a 
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=. 23" Fig. 3—Growth curves 
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£ = chronic renal acidosis. 
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assessment. A value for the index of less 
than 0.95 has been taken as evidence that 
at least in part the growth retardation is the 
result of a poor caloric intake. Inspection of 
Tables 1 and 2 indicates that of the 16 pa- 
tients who were not edematous and therefore 
allow calculation of the weight-for-height 
index, there are 8 whose index value was 
0.95 or less and whose retardation might 
therefore be ascribed, at least in part, to a 
poor caloric intake. It is noteworthy that a 
number of the patients with severe renal 
insufficiency, and even with renal rickets, had 
an index value of unity or above, indicating 
that renal disease in no specific way alters 


t References 7, 14, and 15. 
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normal rate. All patients who were of normal 
stature ceased growing for a time after the 
development of chronic acidosis. Examples 
are L. K. and S. L., described above 
(Fig. 2). It should be emphasized, however, 
that chronic acidosis does not produce per- 
manent growth arrest as does renal rickets. 
As pointed out for S. L. previously, after 
stature had become subnormal, growth re- 
sumed, albeit at a subnormal rate, although 
acidosis was still present. Another example 
of continued growth but reduced stature in 
the presence of acidosis is illustrated in 
Fig. 3. This infant, G. O., was first hos- 
pitalized at-the age of 2 months because of 
failure to gain weight. A diagnosis of absent 
left kidney and hydronephrotic right kidney 
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was made. Laboratory studies indicated a 
severe renal insufficiency, with an N.P.N. 
level of 120 mg. per 100 ml., a COs content 
of 3.1 mEq/liter, and a serum phosphorus 
concentration of 8.3 mg. per 100 ml. In the 
following 12 months he was treated with 
sodium vitamin D, an aluminum 
hydroxide preparation (Amphojel), and cal- 
cium gluconate. Despite the alkali therapy, 
serum CQO» content was seldom normal; of 


citrate, 


six determinations made at intervals while 
he was an outpatient, the highest value 
obtained was 15.6 mM/liter. The acidosis 
was, however, well compensated in that 
serum pH was usually 7.35 or greater. The 
serum N.I’. N. and phosphorus levels re- 
mained elevated. X-rays of the long bones at 
the age of 2 months and at 8 months revealed 
Renal rickets became evi- 
Throughout 


demineralization. 
dent one month before death. 
his life, the infant was below the third per- 
centile in both height and weight. Neverthe- 
less, in the face of the chemical abnormalities 
in the serum, growth did occur. In fact, 
rate of growth from age 3 months to age 
8 months did not differ greatly from that for 
a child at the third percentile. 


From the above observations, it would ap- 
year that the development of acidosis in a 
child of normal stature will slow or stop 
growth until stature becomes subnormal. Fol- 
lowing the period of growth arrest, growth 
may be resumed at a low rate. It would 
appear that the body can become adapted to 
this abnormality. 

Retention of Metabolites —Unlike acido- 
sis, evidence was found that retention of 
metabolites, manifested by elevation of the 
with normal 
growth. The evidence consisted of observa- 


was compatible 
tions on two patients who were above the 
10th percentile in stature and continued to 
grow at a normal rate although the clearance 
of metabolites by the kidney appeared to be 
defective. The best example is M. J.,a Negro 
girl, who, at the age of 9% years, had scarlet 
fever followed in one month by acute ne- 
phritis manifested by severe hypertension, 


convulsions, edema, hematuria, and albu- 


DISEASE 


minuria. These signs and symptoms sub- 
sided with treatment, but elevation of 
B. U. N. and N. P. N. persisted. On 18 oc- 
casions during the following four and one- 
half years, the B. U. N. was found to vary 
between 19 and 30 mg. per 100 ml. (average 
24 mg.) and the N. P. N. between 37 and 
51 mg. per 100 ml. (average, 44 mg.). The 
urea clearance ranged between 45% and 
66% of normal. At no time was there evi- 
dence of defective renal concentrating ability 
or of acidosis. Despite the retention of metab- 
olites, it may be seen in Figure 4 that height 
rose from the 10th to the 25th percentile at 
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Fig. 4—Growth curves of M. J., a Negro girl. 
Following acute nephritis at age 9% years, mild, 


chronic renal insufficiency developed, manifested 
only by azotemia and reduced urea clearance. 


age 11 years, one and one-half years after the 
initial episode, later falling off with onset of 
puberty to slightly less than the 10th per- 
centile. Over this period weight remained 
close to the 25th percentile. While the ado- 
lescent growth spurt of this girl was not op- 
timal, it is apparent that in the years prior to 
onset of puberty, growth was little affected 
by the azotemia. 

The pattern of growth in the second pa- 
tient, H. K., is shown in Figure 5. This boy 
had onset of the nephrotic syndrome at the 
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age of © years and remained edematous to a 
variable degree for the next two and one- 
half years. Evidence of defective clearance of 
metabolites by the kidney was present from 
the start. The initial B. U. N. level was 
41 mg. per 100 ml., and, over the next two 
years, values between 19.5 and 39.4 mg. per 
100 ml. were obtained. Two years and ten 
months after onset of symptoms, age 8 1%,» 
years, edema was no longer a problem, al- 
though mild puffiness of the eves was noted 
at intervals for the next six years. There 
was little apparent impr-.vement in the clear- 
ance of metabolites, however. At age 10 4» 
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Fig. 5.—Growth curves on H. K., a boy who 
developed chronic nephritis following the nephrotic 
syndrome. Despite continuous azotemia, growth 
spurt occurred between the ages of 13 and 16 years. 


years, the urea clearance was 53% and the 
B. U. N., 22.5 mg. per 100 ml. One month 
later the N. P. N. was 45 mg. per 100 ml. 
and urea clearance 41% of normal. At this 
time height was at the 6th percentile, having 
dropped to this level from the 90th at the 
onset of illness at age 6 years. In succeeding 
years no studies of kidney function were 
made. It seems reasonable to assume, how- 
ever, that elevation of B. U. N. and N. P.N. 
continued. At the age of 16% years the boy 
was admitted in extremis, with severe renal 
failure. Symptoms of easy fatigability and 
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mild edema had been present for the previous 
six to eight months. At autopsy the kidneys 
were small and contracted, each weighing 
55 gm. Despite the renal insufficiency a 
growth spurt occurred from ages 13 to 16% 
years, height increasing from the 10th per- 
centile to the 90th percentile. This growth 
spurt apparently occurred at a time when at 
least a mild and perhaps a marked retention 
of metabolites was present. 

Reduced Renal Concentrating Ability.— 
Although Table 2 indicated that reduced con- 
centrating ability was present in all cases of 
growth retardation, the importance of this 
factor is lessened by evidence that reduced 
concentrating ability could be present in 
children growing normally. The evidence 
consisted of two patients, one, a boy with 
nephrosis who has subsequently completely 
recovered and the other, a boy with infra- 
vesical urinary tract obstruction and with 
mild hydronephrosis. In neither case were 
specific tests of concentrating ability carried 
out, the defect being detected from the spe- 
cific gravities of routine specimens. 

R. R. was a Negro boy who had onset of 
symptoms of nephrosis at 4% years. The 
growth curve, shown in Figure 6, starts at 
age of 5 44» years, when he was first admitted 
to the Children’s Hospital. At this time, the 
serum N. P. N. level was not elevated, blood 
pressure was normal, and acidosis was not 
present. In the course of five admissions 
over a period of two years two months, the 
N. P. N. level was found to be occasionally 
elevated, but there was no evidence of acido- 
sis, hematuria, or hypertension. The spe- 
cific gravity of the urine was, on the other 
hand, consistently low. Of 97 specimens 
obtained at times when weight was stable, 
only 14 had a specific gravity over 1.016. 
Throughout the period of illness, height re- 
mained between the 25th and 50th percen- 
tiles. Recovery from the disease was appar- 
ently complete, and the boy is now in good 
health. 


The second patient, L. O'N., a boy, first 


seen at the age of 8 34» years, had been in 
good health until an acute urinary tract in- 
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Fig. 6—Growth curves of R. R., a Negro boy 


with the nephrotic syndrome, and L. O'N., a boy 
with hydronephrosis resulting from  infravesical 
obstruction. Both showed normal height growth 
despite inability to concentrate the urine. 


fection caused the parents to seek medical 
attention. Studies revealed enlarged kidneys, 
with bilateral hydronephrosis and hydro- 
ureter of mild degree. The obstruction was 
felt to be the result of either hypertrophy of 
the verumontanum or a neurogenic bladder. 
Serum N. P. N. levels ranged between 48 
and 58 mg. per 100 ml., but acidosis was not 
present. Of 24 morning urine specimens 
examined, none had a specific gravity greater 
1.010. The duration of the hydrone- 
phrosis and the concentration defect could 


than 


not be ascertained from the history; the boy 
had never had urgency, dysuria, frequency, 
or enuresis. It may be seen in Figure 6 that, 
despite the hydronephrosis and failure to con- 
centrate the urine, the boy was normal in 
weight and height and during the year of 
observation had a normal rate of growth. 
It must be concluded from these observa- 
tions that reduction in renal concentrating 


ability, although found with high frequency 


{S/ 


in children with growth retardation, is never- 
theless compatible with normal growth. 
Urinary TRACT 


ALBUMINURIA AND CHRONK 


INFECTION AS Factors IN GROWTH 


RETARDATION 


Remaining as possible factors in the 
growth retardation of renal disease are al- 
buminuria and chronic urinary tract infec- 
tion. There is considerable evidence that 
neither of these factors significantly affects 
growth. The effect of massive albuminuria 
on growth is best assessed by the study of 
the growth of children with pure lipid ne 
phrosis. It would appear that pure nephrosis, 
in contrast to the nephrotic stage of chronic 
glomerulonephritis, does not necessarily in- 
terfere with growth. Block and co-workers,'* 
in a study of 40 children with nephrosis, 
present growth data for 3, none of whom 
showed interruption of statural growth dur- 
ing the disease. They state that “growth and 
development were uniformly good, even of 
severe exacerba- 


with and 


From growth data for children with 


children many 
tions.” 
pure nephrosis accumulated in the course 
of the present study, it would also appear 
that even long-continued massive albumi- 
nuria has indeed little effect in inhibiting 
growth. 

The contribution of chrome urmary tract 
infection to growth is of some importance in 
the present study, since many of the children 
investigated had the chronic infection of the 
urinary tract which is inevitable when ne- 
phrostomy tubes and suprapubic and urethral 
catheters are left in place over long periods 
of time. Insight into the possible effect of 
this type of infection on growth can be gained 
by experience with the effect of chronic 
infection in other parts of the body. 

The chronic infections most usually asso- 


(1) 


those accompanied by an abnormality in func- 


ciated with growth retardation ™* are 
tion of the gastrointestinal tract, such as ab- 
dominal tuberculosis, intestinal parasitism, 
or chronic dysentery, (2) those producing 
abnormality in the growing ends of the bone, 
as in congenital syphilis, (3) severe systemic 
disease, such as malaria, and perhaps also 
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(4) infections producing extensive necrosis 
and tssue breakdown, as in severe chronic 
osteomyelitis. Localized chronic infection 
with a specific organism does not appear to 
retard growth. Reynolds and Sontag '* report 
a child ill 42 months with primary pulmonary 
tuberculosis who showed no lag in growth. 
Likewise, localized nonspecific infection 
seems to have relatively little effect on 
growth. Evans,'* in a study of preschool chil- 
dren, found that children who were repeat- 


edly ill with such diseases as pneumonia, 
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Fig. 7—Growth curves of K. G., a girl with 


chronic urinary tract infection as a result of a renal 
anomaly. The presence of infection appeared to 
have no influence on the rate of growth. 


bronchitis, tonsillitis, and severe mumps, ne- 
cessitating prolonged absence from school, 
grew as well as those who had perfect school 
attendance. Similar observations had been 
made previously by Hardy,*° Palmer,” and 
Martens and Meredith.** 

Evidence that chronic infection localized 
in the urinary tract does not retard growth 
was provided by K. G., a girl with a double 
ureter, double pelvis deformity. Her growth 
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curve is shown in Figure 7. After a right 
heminephrectomy, performed at the age of 
2 years, considerable residual hydronephrosis 
was still present on the right and mild hydro- 
nephrosis on the left. From the age of 1 ™4.2 
years to 64» years she had frequent acute 
exacerbations of chronic urinary tract infec- 
tion which were intermittently treated with 
chemotherapeutic drugs and antibiotics. The 
infection never completely 
eliminated. All urine specimens showed evi- 


was probably 


dence of infection, with white cells and the 
Despite 


no evi- 


presence of organisms on culture. 
the continuing infection there was 
dence of renal insufficiency. Over a four- 
year period, height and weight remained 
constantly at the 25th percentile. 


COM MENT 


None of the factors in the present study 
emerges as a distinct common denominator 
for the growth failure of renal disease. The 
significance of reduction of urinary concen- 
trating ability, demonstrated as present in 
every patient with growth retardation, is 
diminished by the fact that it was observed in 
On the 
other hand, chronic acidosis was present in 
only 76% of the stunted patients but was 


a few patients growing normally. 


never observed in children growing nor: 
mally. Retention of metabolites, at least of 
mild degree, appears to have little or no 


effect on growth. 


Further light can be thrown on the prob- 
lem by speculation as to the effects of these 
abnormalities on the organism and the mech- 
anism by which they might influence growth. 
In the case of diminished renal concentrating 
ability, the only effect on the organism, so 
far as is known, would be the requirement for 
a greater rate of water turnover. Assuming 
the amount of total solute requiring excre- 
tion to be in the normal range, failure to 
concentrate the solutes would require the 
excretion of a greater urine volume and hence 
demand a greater water intake. From ob- 
servations on patients with diabetes insipidus 
studied before pituitary hormone prepara- 
tions were available, it would appear that 
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accelerated water exchange lasting through- 
out life is without effect on growth. The 
Weils § have described 58 individuals in one 
family afflicted with diabetes insipidus from 
an early age, vet they were normal in all 
other respects. Dismissing accelerated water 
turnover as a cause of growth failure, growth 
failure and failure to concentrate may be 
linked by assuming that some substance es- 
sential for normal growth, he nature of 
which is not as yet known, is lost by excre- 
tion and that the tubular mechanism for con- 
serving this substance is closely related in 
morphological site or in function to that for 
the reabsorption of water. Thus, renal dam- 
age sufficient to cause loss of water-conserv- 
ing ability would be associated with high 
frequency with excessive excretion of 
“growth” substance and hence to growth fail- 
ure. Such a causal relationship is, of course, 
only speculative. 

On the other hand, chronic acidosis would 
upset the economy of the organism in a 
number of ways. In addition to causing a 
change in the reaction of the fluids bathing 
the cells, it would also presumably alter the 
distribution and amount of electrolyte in the 
body. In experimental animals, acidosis, in- 
duced by the depletion of body sodium ai.d 
maintained by a low sodium diet, results in 
an increase in the potassium and water con- 
tent of muscle cells and a decrease in muscle- 
cell sodium content.|| Whether comparable 
changes occur in renal acidosis and, if so, 
whether they would interfere with cell multi- 
plication has not been determined. In addi- 
tion, failure to acidify the urine could result 
in a reduction in the body content of sodium, 
potassium, and calcium. All of these ions are 
necessary for normal growth. Of the three, 
depletion of body calcium would appear most 
liable to occur in chronic acidosis. Deple- 
tion would result from loss in the urine and 
also, perhaps, absorption of ingested calciuni 
might be less in acidotic than in normal in- 
dividuals. Gastric acidity, an important fac- 

§$ Weil, A., and Weil, A., cited by Warkany and 
Mitchell.** 
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tor in calcium absorption, has been described 
as reduced in acidosis.*° That adequate cal- 
cium intake is necessary for normal growth 
has been well established.** However, it 
should be remembered that experimental ani- 
mals reared on diets varying in calcium con- 
tent may have considerable differences in 
body composition with respect to calcium 


but exhibit only small differences in their 


rates of growth.£ It would appear that 
calcium loss would have to be considerable to 
produce significant slowing in the rate of 
growth. In considering the possible effects of 
acidosis on growth, it should be borne in 
mind that according to the present study 
chronic acidosis does not totally prevent 
growth. In several patients, chronic acidosis 
appeared to cause temporary growth arrest, 
but, once stunted, the acidotic individual 
continued to grow at a slow rate. 

The conclusion that retention of metabo- 
lites of mild degree does not interfere with 
growth also seems reasonable. It is well 
known that urea, the metabolite whose con- 
centration shows the greatest elevation under 
these conditions, is a relatively benign sub- 
stance well tolerated by the body. Whether 
severe azotemia with elevation of other 
metabolites to significant levels would inter- 
fere with growth cannot be determined. 
Persistent, marked azotemia without acidosis 
or other complications is seldom encountered. 

Endocrine Factors.—The present study by 
no means rules out changes in the endocrine 
influences on growth as the fundamental fac- 
tor causing the retardation in these children. 
Too little is as yet known about hormonal 
control of growth to determine in a study 
such as this the extent of the derangement of 
the endocrine system or to define the effect 
of such derangement in producing retarda- 
tion. It is now fairly well established that, 
with the exception of the temporary effect 
of testosterone, pituitary growth hormone is 
the endocrine product primarily concerned in 
growth. A number of factors are known to 
influence the rate of production and/or the 
end-organ response to this hormone. For 
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example, the adrenal 11-oxycorticosteroids, 
either when given directly or when produced 
in excess by the body as the result of cortico- 
tropin administration or of Cushing's syn- 
drome, will inhibit the end-organ response 
of the skeletal system to the pituitary 
growth hormone.# Similarly, estrogenic 
hormone stops growth apparently by in- 
hibiting pituitary growth hormone pro- 
duction rather than by interfering with 
the end-organ response.** It been 
suggested * that poor caloric intake, by pro- 
ducing a physiologic hypopituitarism,** like- 
wise decreases the rate of growth hormone 
production. Experimental animals given a 
diet low in Calories will grow if given growth 
hormone, provided certain essential elements 
are present in the diet.** Thus the endocrine 
system may be, in part, responsible for 
growth retardation in undernourished chil- 
dren, and until proved otherwise it could be 
conjectured that chronic acidosis or some 
other more subtle abnormality resulting from 
renal disease also affects growth by a de- 
rangement in endocrine balance rather than 
by a direct effect on cell metabolism. The 
concept of a shift in hypophyseal function 
in the general alarm reaction with consequent 
diminished growth hormone and increased 
corticotropin and adrenal steroid production, 


as described by Selye,* may explain the tem- 
porary growth retardation accompanying 
acute disease but seems unlikely to account 
for the gross retardation seen with chronic 
renal disease. 

Multiple Factors —Failure to demonstrate 
conclusively that a single factor is responsible 
for the growth retardation of the patients 
examined leads to the possibility that multi- 
ple factors are operative. The most im- 
portant of the several factors evaluated would 
appear to be chronic acidosis and lack of 
sufficient Calories. Chronic acidosis appears 
to have a clear-cut growth-retarding effect 
and could account for the retardation of 16 
of the 21 patients. Of the five remaining, two 


can be considered hypocaloric dwarfs ac- 


# References 30-34. 
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cording to assessment by weight-for-height 
index (Table 2). Thus the retardation of 18 
patients could be accounted for. Further in- 
vestigation of the three nonacidotic patients 
whose retardation is not accounted for fails 
to reveal a cause for the retardation of one 
but suggests that the other two may have 
been hypocaloric dwarfs at the date of study 
Both of these children (R. B. and J. J.) had 
severe bilateral hydronephrosis with only re- 
duction of uriniry concentrating ability as 
their manifestation of renal disease. Surgery 
to institute adequate urinary drainage was 
performed at the age of 34. years on 
R. B. and 4%» years on J. J. Following 
surgery their appetites were noted to im- 
prove, and, as can be seen in Figure &, their 
rates of growth began slowly to accelerate. 
By the age of 7 years, R. B. had progressed 
from marked dwarfism to the 3d percentile 
in height and to the 10th percentile in weight. 
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Fig. 8.—Growth curves of J. J. and R. B., both 
boys with infravesical obstruction and hydronephro- 
sis. Surgery to institute drainage, performed at 
age 342 on R. B. and age 4%2 on J. J., was fol- 
lowed by a slight (J. J.) to marked (R. B.) accel- 
eration in growth, although renal function was little 
altered 
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lhese accelerations in growth occurred in 
the absence of apparent change in the sever- 
itv of the hydronephrosis or in renal func- 
tion. It seems reasonable to assume that the 
initial growth retardation in both of these 
children was the result, in large part, of an 
inadequate caloric intake, although their ini- 
ual weight-for-height indices were normal. 
Che combined factors of acidosis and inade- 
quate caloric intake would then account for 
the retardation of 20 of the 21 patients in 


the present series. 


GROWTH RETARDATION 


1S/ 


does not appear to be a consequence of acido- 
sis; several of the acidotic children showed 
no evidence of poor food intake, judging by 
their weight-for-height indices. Finally, two 
endocrine abnormalities have been included 
as possibly responsible for growth retarda- 
tion, one, a loss of a “growth substance” in 
the urine in association with hyposthenuria, 
and the other, a direct effect of renal disease 
on that part of the endocrine system responsi- 
ble for growth. These mechanisms would be 
of major importance if their existence could 


he proved 


IN RENAL DISEASE 


CALORIC INSUFFICIENCY 


Four of five non-acidotic 
retarded children gave 
evidence of hypocaloric 


CHRONIC ACIDOSIS 


Loss of essential min- 
erals in urine. 
Abnormal reaction of 


PRIMARY ENDOCRINE ABNORMALITY 


Loss of “growth 
substance” in 
Urine. Suggested 
by frequency of 
hyposthenuria in 


Suppression of 
th hormone 
output or of end 


organ response 


dwarfism. body fluids. 
Chronic Illness Complex 
Anxiety 
Fig. 9.—Graphic representation of causes 


In an attempt to clarify the causes of 
vrowth retardation, the various factors in- 
volved have been graphically represented in 
Figure 9. Chronic acidosis and lack of suff- 
cient Calories are represented as the most 
important of the known factors responsible. 
Hypocaloricism is represented as arising to a 
slight extent from albuminuria but mainly 
from anorexia. For the purposes of this 
discussion, anorexia is defined as a loss of 
appetite resulting in a sufficient diminution 
of food intake to keep body weight below 
the normal for height age. The origin of 
the anorexia is ill-defined; anxiety and the 
psychic effects and debilitation produced by 
chronic illness are possible factors. Anorexia 


to growth hormone 


retarded children. by renal disease. 


of growth retardation in renal disease. 


Reduced Renal Concentrating Ability.— 
The observation that a defect in renal con- 
centrating ability was present in every case 
of renal disease with growth retardation 
points to the diagnostic importance of the ex- 
amination of this renal function in cases of 
dwarfism or of suspected renal disease. It is 
noteworthy that in the majority of cases, 
concentrating ability can be fairly accurately 
judged by the specific gravity of several rou- 
tine morning urine specimens without re- 
sorting to special preparation of the patient 
for a concentration test. In cases in which 
routine specimens show low values, a simple 
concentration test, such as that described by 
Fishberg,’® may be done. With specimens of 
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small volume as frequently obtained in in- 
fants, the falling-drop method for urinary 
specific gravity,’* requiring only a fraction of 
a cubic centimeter of urine, has been found 
equal in value to the hydrometer method. 
Installing the falling-drop procedure as an 
alternate to the hydrometer method in the 
routine laboratory avoids the frustration of 
frequent reports of “quantity not sufficient.” 

A few comments are in order concerning 
the origin of the concentrating defect in 
these children. The studies of Platt ** have 
given evidence that in renal damage of the 
type seen in chronic nephritis in which there 
is widespread destruction of whole nephron 
units with the remaining functioning ne- 
phrons hypertrophied the failure to concen- 
trate the urine can be ascribed to an increased 
rate of solute excretion per nephron. In these 
patients the daily rate of solute excretion is 
approximately the same as in the normal sub- 
ject, but because of the paucity of function- 
ing nephrons and the consequent azotemia, 
solute excretion per nephron is increased to 
rates comparable to that of a normal indi- 
vidual undergoing solute diuresis. Since so- 
lute diuresis in normal subjects always re- 
sults in a lowering of urinary concentration,* 
the concentration defect in these patients can 
be explained without invoking malfunction of 
the remaining specific tubular cells involved 
in the reabsorption of water. 

On the other hand, the solute diuresis-per- 
nephron concept does not explain the origin 
of all concentrating defects. In many of the 
patients in the present study who failed to 
concentrate, hydronephrosis was present with 
little or no elevation of the N. P. N. or 
B. U. N. One can assume that in these indi- 
viduals most of the nephron units were func- 
tioning but that all were to some extent dam- 
aged by the back pressure of urine. Rates 
of solute excretion per nephron can thus be 
assumed to have been normal, and failure to 
concentrate must be ascribed to damage of 
the specific tubular cells involved in the 
reabsorption of water. Since the concentrat- 


ing function supposedly resides in the distal 


* References 39 and 40. 


474 


JOURNAL OF 


DISEASES OF CHILDREN 


portion of nephron, failure of the concentrat- 
ing function would be predicted to be an early 
consequence of hydronephrosis. 


SUMMARY 


In an effort to determine a common de- 
nominator for the growth failure of renal 
disease, the clinical and laboratory observa- 
tions on 41 children with chronic renal dis- 
orders have been surveyed. Twenty-one of 
the patients had growth retardation. Of the 
manifestations investigated, none met the 
criterion of being universally present in the 
stunted patients and absent in children grow- 
ing normally. Failure of renal concentrating 
children with 


ability present in all 


growth failure, but failure of concentration 


Was 


was also observed in a few children growing 
normally. On the other hand, chronic acido- 
sis was never observed in children growing 
normally but was present in only 76% of the 
retarded children. There was no evidence 
that mild azotemia, albuminuria, or chronic 
urinary tract infection significantly affected 
growth. 

The advent of chronic acidosis in a patient 
with renal disease appeared to cause stunting 
by producing temporary growth arrest. \fter 
stature had become subnormal, growth was 
resumed at a slow rate, although acidosis 
continued to be present. 

The role of low caloric intake resulting 
from anorexia as a cause of growth retarda- 
tion in renal disease can only be assessed 
roughly in the present study by the weight- 
for-height index. According to this assess- 
ment only eight of the retarded children fall 
into the category of hypocaloric dwarfs. Two 
other children demonstrated a growth spurt 
after establishment of adequate urinary drain- 
age by surgery, indicating that their dwarfism 
might also have been a result of low caloric 
intake. It was found that between the two 
factors of low caloric intake, as assessed by 
the above methods, and chronic acidosis, the 
growth retardation of nearly all the patients 
in the present series could be accounted for. 

Many physicians of the Cincinnati area aided in 
this study by providing data from their files. 
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ANNOUNCEMENTS 


Convention of The Intermountain Pediatric Society.—The Intermountain Pediatric 
Society will hold its annual convention in Sun Valley, Idaho, June 7, 8, and 9, 1956. For further 
information write The Intermountain Pediatric Society, 2000 South 1300 East, Salt Lake City 


Post-Graduate Medical Seminar Cruise.—Duke University School of Medicine will 
sponsor a second Post-Graduate Medical Seminar Cruise on Oct. 27, 1956. Sailing on the S. S. 
Nassau, the cruise will take 18 days from New York and will constitute 25 hours of formal 
teaching. The ship will visit Madeira, Casablanca, Cadiz, Palermo, Naples, and Rome. The 
Faculty will consist of Dr. Wilburt C. Davidson, Professor of Pediatrics and Dean of the School 
of Medicine; Dr. William McNeal Nicholson, Professor of Medicine and Director of Post- 
Graduate Education; Dr. Lenox D. Baker, Professor of Orthopaedic Surgery; Dr. Leslie B 
Hohman, Professor of Psychiatry; and Dr. Edward S. Orgain, Professor of Medicine. Further 
information may be obtained from the Director of Post-Graduate Education, Duke University 
School of Medicine, Durham, N. C. 


Meeting of Canadian Paediatric Society.—The Canadian Paediatric Society will meet 
at Delawana Inn, Honey Harbour, on Georgian Bay, on June 4, 5, and 6, 1956. President, J. Harry 
Ebbs; Secretary-Treasurer, J. C. Rathbun. 
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eningitis 


The present study is the report on 134 
treated cases of proved tuberculous menin- 
gitis, treated at the Hospital for Sick Chil- 
dren, Toronto, Canada, in the eight and a half 
years since streptomycin became available. 
In addition, there were 17 cases of abacterial 
lymphocytic meningitis in tuberculous chil- 
dren. Eight others were admitted to the hos- 
pital moribund and died within 24 hours, be- 
fore therapy could be effective; therefore, 
these cases are not included. The alterations 
made possible in the prognosis with strepto- 
mycin and later chemotherapeutic drugs in a 
disease so mortal that its diagnosis signified 
imminent death have been most gratifying. 
During this period not only has there been a 
steady decline in mortality, but the survivors 
have been left with progressively fewer 
sequelae. 

There are three types of tuberculous men- 
ingitis. First, 70% of all cases are primary 
infections of the cerebral meninges, but 
hematogenous spread. The latter may be a 
sudden heavy seeding from a massive dose, 
or rupture of a tubercle, caused in the past 
by deposition of a few organisms from the 
blood stream. In these cases bacteriological 
proof of acid-fast infection was always pres- 
ent in the spinal fluid, either by smear, cul- 
ture, or animal inoculation, and usually in 
all three. In the second group (17 cases) 
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bacteriological proof of the disease was not 
found. They presented the picture ot abac- 
terial serous meningitis in children described 
by Lincoln and Kirmse.' These are not in- 
cluded as tuberculous meningitis in the re- 
ports of this disease in this study. Their dis- 
ease, however, appears to be of more serious 
import than a serous meningitis, in that three 
patients developed serious complications, two 
had hydrocephalus and deafness, and another 
became completely deaf. Nine made a com- 
plete recovery. One died. It appears probable 
that such findings in a child at the present 
time might be diagnosed as tuberculous men- 
ingitis, with a negative culture because of 
drug therapy for disease elsewhere, or early 
diagnosis when lumbar punctures are done in 
potential cases before symptoms and signs of 
meningeal involvement are found. 


The third, and very important, group com- 
prises those cases in which primary spinal 
cord infection is present. Such persons may 
or may not have Pott’s disease. They consti- 
tuted 17% (23 cases) of the entire group. 
These cases present major problems in treat- 
ment because of spinal canal block. It be- 
came apparent very early that meningeal pa- 
tients with Pott’s disease had a high mor- 
tality rate. In 1948, six out of seven of these 
cases were fatal. They are readily differenti- 
ated from primary meningeal cases by both 
their history and laboratory findings. The 
duration of symptoms is usually longer, 
sometimes as long as six months, before 
meningitis is thought about. A fall often pro- 
duces back pain, staggering, or clumsy gait. 
Abdominal pain, probably of root origin, is 
common and may even result in unnecessary 
abdominal surgery. Some cases have been 
wrongly diagnosed as polio. These patients 
develop stiff necks, while the sensorium is 
little affected in contradistinction to the cere- 
bral meningeal cases. The spinal fluid may be 
difficult to obtain. This fluid is xantho- 
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TasLe 1.—Results of Treatment 


Severe 
Cures Residual Damage 
Deaths Per Per 
Centoft Per Centof Per 
Per No.of Sur- CentofNo.of Sur- Cent of 
No Cent Cases vivors Cases Cases vivors Cases Treatment 
) ay 0 0 0 1 100 17 Streptomycin intramuscularly and intrathe- 
eally to beginning of 1948; 6 cases 
4 17 43 3 43 19 Streptomycin intrathecally and intramuscu 
larly plus thiazolsulfone, to middle (May) 
1M9; 25 cases 
” 38 6 22 is) s 44 29 May 1949, streptomycin intratheeally and in 
tramuscularly plus P. A. 8S. (oral) 
7 4 29 Intramuscular, intrathecal streptomycin plus 
P.A.S., May 1950; burr holes plus intra 
ventricular therapy with streptomycin and 
P. 
195 15 4 os s “ 7 2 19 18 Burr holes when needed but no intraven 
tricular therapy March 1952: intrathecal 
streptomycin discontinued, also P. P. D.; 
isoniazid oral plus streptomycin intra 
museularly 
19s 3 Is 77 2 15 12.5 Same as 1952 
1054 lw 0 0 0 Same as 199 and 1933 
145, 4 0 0 All doing well 0 
to date (June/55) 


chromic. A heavy protein coagulum forms as — mortality and complications. All cases should 
soon as the fluid is withdrawn. Polymorpho- be treated, since if the patients survive two 


nuclears instead of lymphocytes are present to three days after initiation of therapy they 
early. Ventricular fluid is clear, and typical of — may recover. 


the primary cerebral cases. a : 
: rhe age of the patient in the past has been 


ie PROGNOSIS a strong determinative factor. No child under 


i Four major factors influence the prognosis = ¥* ars was reported to have survived in the 
(Table 1). The most serious of these is the Pte-streptomycin days. Man) have failed to 
- ; delayed application of therapeutic measures 5UFvive since, but in the period since March, 


because of late diagnosis. This increases both 1952, when intrathecal therapy was discon- 


Taste 2.—Results of Treatment, Tuberculous Meningitis 


Com 
No. of plete 
Year Cases Deaths Cures Mild Residual Damage Severe Residual Damage 
17 6 5 0 ‘ 1, survivor has I. Q. of 25 and is 
83% hydrocephalic 


14= 17 10 3 1, spastic leg, corrected by operation, _ severe organie behavior problem, 
59% 1.7% only slight limp 1. Q. 106 
, total deafness, 1. Q. 60 


1, total deafness, normal I. Q 
16 7 4 6 deaf but able to attend ordinary 1, blind, I. Q. 130 
school total mental wrecks 
totally deaf, but normal I. Q 
1, hemiplegia, low Q 
1, spastic, I. Q. 60, died 4 years later 
brain photo 
19) a” 6 7 » deaf, normal I. Q., ordinary school » complete mental wrecks 
20% 35% 1, spastic leg, corrected by surgery 1, deaf, I. Q. 60 
1, deaf, mildly hydrocephalic, I. Q. 70 
1951 ” 8 i, deaf, normal I. Q., attend school 1, epileptic 
1% 40% |. spastic leg, no real disability 1, complete mental wreck 
1, spastic, dull normal 
1, Cushing's syndrome, calcified 
P pituitary fossa, low I. Q 
a 145 15 ‘ s 1, slight deafness, ordinary school 1, behavior problem 
1, complete mental wreck 
195: 16 ; 10 ‘ 1, spastic, still improving 
18% 62.8% 1, mental wree 
1954 10 0 4 1, vestibular disturbance, still uD 
9% improving 
1955 4 0 4, to 
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tinued and isoniazid given, small babies have 
done extremely well. 

Primary cord disease, if unrecognized, is 
of serious moment. If diagnosed early and 
the increased intracranial pressure relieved by 
ventricular taps until drugs have a chance to 
act, they do well. These too have been greatly 
improved by isoniazid therapy. 

The type of extrameningeal (Table 2) dis- 
ease is the fourth alterant. In this series mas- 
sive caseation of mediastinal glands has 
proved the worst type rather than miliary dis- 
ease, as many have reported. Also, in our 
experience with primary tuberculosis later 
giving rise to meningitis this type was the 
worst. No drug until isoniazid penetrated 
these caseous masses; the latter does, and 
this possibly accounts for the decrease in 
malignancy of this type of disease. None of 
our few" cavitary cases developed menin- 
gitis, nor did any of the bronchiectatic ones. 


TREATMENT 


The treatment of the disease, to 


obtain optimum results, must include meas- 


active 


ures to help the host as well as drugs. The 
discovery of streptomycin and other potent 
drugs has made survival possible, but we are 
prone to forget the host in our zeal to destroy 
the parasite. The best results will be obtained 
only when both factors are considered. 

Treatment directed to helping the host may 
be listed under five headings, all of which 
are important. 

First, rest must be maintained until active 
treatment is being carried out (six months of 
streptomycin) and until lesions may be pre- 
sumed to be healed. Otherwise the small 
child may fall and injure his brain, causing 
reactivation of the disease. 

Second, it is important to correct electro- 
lyte disturbance. In common with all the 
meningitides in children, this balance may be 
seriously upset and failure to correct it may 
prove fatal. Cheek * studied this aspect of our 
cases. In brief, the findings are a constant 
alkalosis as indicated by the high serum pH, 
an increase in bromide space suggesting an 
increase in extracellular fluid, and a normal 


NaCl in terms of amount. The K is low, 
which in itself accounts for the expansion of 


intracellular fluid. The disturbance readily 
adjusts itself when food can be taken, other- 
wise large amounts of K and Na with mini- 
mal fluid intake are indicated. Isoniazid ther- 
apy results in a much earlier ability to take 
food and thereby makes such corrections 
more rarely needed. 

Third, 


pressure by mechanical means may be an 


the relief of increased intracranial 


emergency, if the patient is to be kept alive. 
This is particularly true in spinal cord cases, 
or in those where late diagnosis has permitted 
the typical basilar collar of granulation tissue 
to form. In this series this lifesaving relief of 
pressure was accomplished by doing pre- 
frontal burr holes by craniotomy. This per- 
mitted ready access to the ventricles for the 
withdrawal of fluid to produce relief without 
jeopardizing the patient's life by producing 
medullary impaction. This procedure has 
been carried out in 40 cases. Before intra- 
thecal therapy was discontinued, drugs and 
tuberculin were administered through poly- 
ethylene tubes into the ventricles. This is no 
longer necessary. Craniotomy now is done 
only to permit the reduction of intracranial 
pressure by withdrawal of ventricular fluid. 
The latter usually is necessary for only a few 
days. 

Fourth, tuberculin has, in the past, been of 
great value in the treatment of the disease in 
association with posterior basal block. It has 
only been used in the so-called “vegetable” 
cases, where other means were proving in- 
adequate. It was started in 1950 after hearing 
Dr. Cairns and Dr. Vollum speak on their 
work, and followed the same pattern used by 
Dr. Honor Smith of their group. Purified 
protein derivative (PPD) was used and was 
injected intraventricularly daily with the 
streptomycin. The patients had all needed 
craniotomy to relieve their increased intra- 
cranial pressure. Twenty-five patients were 
treated by this means, and ten survived. As 
was to be expected from the type of cases 
treated, complete cures were few. Five of 
them had residual damage of high degree, one 


had deafness only, and four are cured. This 
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type of therapy has not been needed since 
isoniazid became available, as this drug ac- 
complishes the same purpose in a less bar- 
baric fashion. 

Last, certain drugs such as isoniazid have 
side-etfects of benefit to the host. The obser- 
vation that a Cushing-like syndrome often 
followed its use, led Boyd, Roy, and Josi- 
ukas ° to investigate the 17-ketosteroid ex- 
cretion in patients on this drug. It was found 
that the lowered excretion of these substances 
in tuberculosis was regularly increased by 
Living this drug. Further, withdrawal symp- 
toms were accompanied by a sudden fall in 
their urinary concentration. 

Drug Therapy. 
available to us at the end of 1946. It was 
given both intrathecally and orally from the 
\t first a trial-and-error method was 


Streptomycin became 


Start. 
used as to dosage. By the end of 1948 a dos- 
age pattern was established of 0.5 gm. intra- 
muscularly twice a day and 25 mg. intra- 
thecally daily. The mortality rate fell, and 
cures began to appear. Since it was recog- 
nized early that the organism lost its sensi- 
tivity to the drug, the first improvement in 
treatment was the addition of a second drug 
to the therapeutic regimen. This prolonged 
the sensitivity of the organism to streptomy- 
cin and had bactericidal effects itself. Thiazol- 
sulfone (Promizole) was added at the begin- 
ning of 1948. This was given orally. It pro- 
duced a good effect. Tolerance to it was good 
in most patients, but vomiting or anorexia 
was sometimes caused. It was replaced by 
oral aminosalicylic acid (PAS) in Septem- 
ber, 1949. This drug was well tolerated. A 
few developed rashes severe enough to force 
discontinuing its use. It was used regularly 
until March, 1952, when isoniazid became 
available. It has not been used in the menin- 
geal cases since, with one exception, a child 
who appeared moribund on admission, and it 
was believed that all the ammunition was 
needed. It was only given during the first 
three weeks of treatment. 

Intrathecal administration was discon- 
tinued entirely after isoniazid became avail- 
able. Our own studies and those of others * 
showed that in meningeal cases effective con- 
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centrations of the drug could be reached and 
maintained in the cerebrospinal fluid. 
Others ° thought the need for it unconvinc- 
ing. Lumbar taps or, in those in which crani- 
otomy was needed, ventricular taps have been 
done to relieve pressure. This necessity usu- 
ally lasts only the first two to three weeks 
of illness. It is done daily at first, then with 
decreasing frequency as the manometer pres- 
sure falls, or free flow of fluid by lumbar tap 
occurs. Subsequently, taps are only done to 
follow the progress of the disease. The lum- 
bar route is adequate very early even in those 
who at first needed craniotomy because of 
block. 

Treatment since March, 1952, consists of 
the following: 

Streptomycin 0.5 gm. is given twice a day 
intramuscularly for three months, then every 
second or third day to six months. 

Isoniazid 10 mg. per kilogram of body 
weight is given daily, orally, in two doses 12 
hours apart. This is reduced to 5 mg. at the 
end of three months, and to 2.5 mg. per kilo- 
gram of body weight daily in six to nine 
months, depending on the progress of the 
disease. It is continued at this dose for one to 
one and one-half years. 

Craniotomy is done in cases with high 
intracranial pressure, whether due to cord 
block or a basilar collar of granulations. Ven- 
tricular fluid is aspirated daily until the pres- 
sure is relieved, at most 7 to 10 days. 

Since this regimen was adopted, there have 
been no deaths and no complications in 40 
cases other than slight squint (three cases ) 
and one transitory vestibular disturbance. 


RESULTS 

Cause of Death—(1) The Disease Itself : 
Deaths from the disease itself would be the 
inevitable fatal outcome of untreated cases. 
This would occur now in those patients whose 
organism was completely insensitive to any 
of the drugs, or where they were not given 
in an adequate manner. In only one of our 
cases were all effects of the drug nullified by 
lack of sensitivity. Unwise or too short ad- 


ministration of drugs was doubtless responsi- 
ble for some deaths in 1947, Deaths also oc- 
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curred in the early years because of failure 
to relieve the high intracranial pressure and 
failure to recognize and rectify electrolyte 
imbalance. 

(2) Recurrences: Three children died of 
recurrences shortly after apparent cure. In 
the first, the exacerbation was doubtless due 
to too early withdrawal of therapy. The child 
presented a picture of cure at the end of two 
months’ treatment. This was carried on an- 
other month and then stopped. Two months 
later she had the full-blown picture of acute 
meningitis, which proved fatal in a week de- 
spite resumption of streptomycin therapy. 
The organism obtained at autopsy was com- 
pletely insensitive to streptomycin. The post- 
mortem examination revealed a typical pic- 
ture of tuberculous meningitis. This was be- 
fore the days when a second drug prolonged 
the sensitivity of the organism to strepto- 
mycin. The second recurrence shortly after 
a seemingly good recovery resulted when a 
fall caused a fractured skull. It occurred 12 
months after treatment was started, and 6 
months after its discontinuance. Here again, 
despite the previous use of PAS with the 
streptomycin, the organism had become in- 
sensitive, and therapy was ineffectual. The 
third child died in convulsions a short time 
after active treatment was stopped. No au- 
topsy was permitted, and her spinal fluid 
was negative ; therefore the sensitivity of the 
organism and the cause of death are un- 
known. 

Three other children died with recurrences 
three to four years after the original illness. 
One had been treated elsewhere as a new- 
born, who developed his disease from a nurse 
in the nursery. The treatment was apparently 
successful, but was stopped at the end of 
three months. The child was then well for 
four years, during which time he was ap- 
parently a perfectly normal child. After a 
febrile illness of three weeks mild meningeal 
symptoms developed. Because his cerebro- 
spinal pressure was very high, burr holes 
were made and ventricular drainage was 
done. Tubercle bacilli were cultured from the 
spinal fluid. A subdural hematoma caused his 
death. Little evidence of meningitis was found 


at autopsy. A second child survived for four 
years after the initial attack. She was defec- 
tive mentally and had a left hemiplegia. The 
child was examined at the clinic and found 
to be in good condition, for her. The day after 
this she was vaccinated. Ten days later, con- 
current with the take, meningeal symptoms 
developed, and she died three days later. The 
vaccination evidently acted as a trigger to 
flare up the tuberculous disease. The acute 
changes in the brain could have been due to 
vaccinal encephalitis. The photograph showed 
the residual severe damage from the previous 
meningitis. Tubercle bacilli were cultured 
irom these lesions and produced disease in 
the guinea pig. The third patient who lived 
for three years after the initial attack died 
suddenly with hemiplegia, rapidly succeeded 
by unconsciousness. No autopsy was permit- 
ted. She also had syphilis, and it was impos- 
sible to discover which of her diseases was 
responsible for her death. 

(3) Severe Cord Lesions: Two patients 
had sufficiently severe myelitis to caus* death 
even without the cerebral lesions. When 
streptomycin was the only drug used and 
tuberculin not yet considered, five out of six 
with severe cord damage died. Cord changes 
are the cause of the block to the free flow of 
spinal fluid and drugs. Because of the fact 
that extensive cord lesions were frequently 
associated with a large quantity of subten- 
torial fluid, sudden deaths from impaction 
were commoner. In one sudden death ad- 
hesions produced in the upper part of the 
cord caused death by strangulation in the 
same manner as that reported by Flesch and 
Péré.? The autopsy of a child with severe 
myelitis, who died in another hospital, has 
been published by Armstrong.* 

(4) Tuberculous Pericarditis: Tubercu- 
lous pericarditis was responsible for only one 
of the fatal meningeal cases, although it had 
been present clinically in two other menin- 
geal cases. The increasing frequency of this 
disease has been pointed out.* In one of the 
meningeal cases cardiac arrest occurred dur- 
ing the craniotomy needed to relieve the intra- 
cranial pressure. Thoracotomy was done and 
the heart massaged. At this time there were 
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numerous tubercles seen on the pericardium. 
The child died from his meningitis six weeks 
later. No tubercles were present, but there 
were adhesions between the caseous glands 
and the pericardium. The death attributed to 
this complication was in a 12-year-old boy, 
who appeared from the neurological stand- 
point to be recovering from his meningitis. 
His general deterioration, especially the 
weigit loss, was progressive. Autopsy showed 
an extreme degree of adhesive pericarditis. 

(5) Medullary Impaction: In three cases 
sudden death was caused by coning of the 
medulla. Two of the patients had greatly in- 
creased amounts of subtentorial fluid and 
cord damage. The third case was an abac- 
terial meningitis. 

Survivors. — (1) Complete Cures (51 
cases): Residual damage is steadily decreas- 
ing in degree. The proportion of cures in- 
creases steadily as time goes on. Both men- 
tally and physically these children are nor- 
mal. A number of them have had formal 
intelligence quotients done and by this meas- 
urement present a satisfactory rating of not 
only normal but superior I. Q.’s. One who 
had spastic quadriplegia, unconsciousness 
with continuous twitching, and some con- 
vulsions for months leads his class in school. 
Discontinuance of therapy was considered in 
his case because of the severity of the dis- 
ease. Fortunately this was not done. In an- 
other, whose I. Q. is 120 five years after her 
meningitis, it was seven months before con- 
sciousness returned. Many of the cured pa- 
tients had had long illness and the barbaric 
treatment formerly considered necessary. The 
discontinuance of intrathecal treatment made 
possible with isoniazid has made an unbe- 
lievable difference in the course of the disease 
and has permitted better results. 

(2) Mental Damage: There are 11 sur- 
vivors with severe mental damage. Their 
I. Q.’s range from 20 to 60. In addition, 
there are two with normal or better I. Q.’s 
who present such severe organic behavior 
problems that their survival is of little bene- 
fit. Most of these cases were treated in the 


years 1947-1950. There has been only one 
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mental case since the end of 1951. Two of 
the recurrences after three years were pa- 
tients of this type. The picture shown of the 
brain of one offers sufficient explanation. 

(3) Epilepsy: Epilepsy has not been a 
common sequela of the disease in this series 
It is present in two children. In one case the 
first symptoms occurred three years after his 
meningitis, which was severe and compli- 
cated by myelitis. This child was known to us 
before his meningitis and was of dull normal 
intelligence. His mother is also an epileptic. 
His IEG shows no localized disease. One is 
therefore in a quandry as to whether the 
epilepsy is inherited or a result of the infec- 
tion. The other has a mild spastic hemiplegia. 
Her I. Q. is low, and she needs sedatives for 
petit mal attacks. 

(4+) Spasticity: Six patients are normal 
except for a mild involvement of a leg. This 
is being corrected surgically and does not 
appear to interfere with leading a normal life. 
Two of the mentally deficient children are 
still grossly spastic, three years after recovery 
from the acute illness. 

(5) Deafness: Deafness up to the last 
three years has been the commonest handicap 
persisting in children otherwise normal. In 
some of the children with severe brain dam- 
age it has persisted too, but is the least of 
their troubles. Seventy-five per cent of chil- 
dren became deaf during treatmert up until 
intrathecal therapy was discontinued. In 
most, this cleared up as the patient got bet- 
ter. In some, mild deafness, not sufficient to 
preclude ordinary school, persisted. In those 
without brain damage who have remained 
permanently deaf, previous ear disease had 
heen present in a high percentage of cases. 
Two had mastoiditis when admitted with 
tuberculous meningitis. One had a bilateral 
mastoidectomy two years before. Two had 
chronic otitis media. The first return of hear- 
ing in one case was three and a half years 
after the acute illness. Four mentally bright 
children are so deaf that they attend a school 
for the deaf. No deafness has developed in 
any child in the past three years since intra- 
thecal treatment was discontinued. 
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(6) Blindness: The eyes of all cases of 
meningitis have been carefully followed by 
the ophthalmologists. Miliary tubercles have 
only been seen twice in meningeal cases, 
oftener in nonmeningeal miliary disease. 
Tuberculomata have been seen twice. Optic 
edema has indicated the need of relieving 
cerebral hypertension. By far the commonest 
finding has been white, thickened, and avas- 
cular discs suggestive of primary optic neuri- 
tis. This finding was almost constant in the 
“arly cases and suggested that blindness 
would be permanent. Only two patients re- 
mained blind after the acute illness. One of 
these is still blind. This child was a severe 
case, unconscious seven months and markedly 
hydrocephalic. She is now normal except for 
her blindness. She has an 1. Q. of 120 and 
attends the school for the blind. The other 
patient with blindness that persisted for three 
and a half years before vision rather suddenly 
began to come back presented a different pic- 
ture. Her blindness came on suddenly during 
the acute stage of the disease. Her fundi were 
normal, and her case was considered one of 
interstitial optic neuritis. Her vision is now, 
five years after her meningitis, good enough 
to permit school attendance. 

(7) Hydrocephalus : Internal hydrocepha- 
lus is found in most cases of tuberculous 
meningitis, whether treated or not. It is not in 
itself a killer nor necessarily associated with 
mental change. The blind child mentioned 
above was the worst case in the whole series. 
Her head remains larger than normal by 
measurement, but not to the eye of the pub- 
lic. Most of them recede with recovery to the 
stage that, although measurement shows an 
increased head size, it is not apparent in ap- 
pearance. In some cases the head returns to 
normal size. Most of the mentally ill show 
gross internal hydrocephalus, when air en- 
cephalograms are done. Three showed ex- 
ternal hydrocephalus, which has rarely been 
seen at autopsy. 

(8) Cerebral Calcification: Radiological 
studies have been made of the skull, in 12 
cases, up to five years after the acute disease. 
Surprisingly little calcification has been 
shown. Russell and MacArthur *® reported 


calcification in 10 of 13 patients who had 
survived long enough for its development. 
In two of ours a fair amount of calcification 
was apparent in and about the pituitary fossa. 
In one it was excessive. This child presents a 
Cushing’s syndrome. Diffuse calcification re- 
sembling the picture of cerebral toxoplas- 
mosis was seen in one, and in a very slight 
degree in one other. In the most marked case, 
the previous plate taken two years after the 
acute attack showed nothing. The second 
positive x-ray was taken four years after the 
acute illness. It is impossible to say whether 
the shadows seen were calcified tubercles or 
vascular lesions. 


COM MENT 

The discovery of streptomycin for the first 
time made it possible to salvage some cases 
of tuberculous meningitis, which with few 
exceptions prior to this had always been 
fatal. It was not long before it was realized 
that the tubercle bacillus became insensitive 
to it This led to the first improvement over 
using this drug alone: A second bactericidal 
or bacteriostatic drug was added which de- 
‘ayed the development of insensitivity. As 
time elapsed, more and better drugs were 
developed until, as far as chemotherapy was 
concerned, a peak was reached in its possi- 
bilities. Still some patients died, and some 
suffered from severe residual damage. This 
resulted in reverting to a consideration of the 
host, and possibly bettering results by treat- 
ing him. 

Some simple measures that had been ob- 
vious for years but defeated in achieving 
success because the organism was not de- 
strovyed again came into the picture. These 
were, first, the recognition of the obvious 
necessity of reducing intracranial pressure if 
the patient was to survive long enough for 
chemotherapy to be effective. Second, it was 
soon obvious that the basilar collar of granu- 
lations or cord block was very little altered 
by drugs, and some other measure was 
needed. Tuberculin had been known to help 
reduce the granulations as far back as 1891 
( Virchow *'). Its use was again revived by 
the workers at Oxford, England. It proved 
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efficacious, even if strenuous, treatment. 
Others used  streptokinase-streptodornase 
( Varidase ) or cortisone with seemingly good 
effect. Third, it became very apparent that 
disturbance of electrolyte balance in young 
children could be just as fatal in the men- 
ingitides as in other childhood diseases. De- 
termining the nature of the imbalance and 
giving the treatment indicated added to a 
further salvaging of lives. 

The need for some substance that would 
stimulate host resistance has been felt by 
many. No satisfactory substance has been 
found as vet, although certain workers have 
found that certain non-ionic detergents were 
capable of stimulating host resistance in 
mice.* These are too toxic to use in humans. 
In our work here on the Middlebrook-Dubos 
hemagglutination test,’* it was noted that 
BCG stimulated a significant rise of antibody 
titer in animals. Six “vegetable” cases were 
given BCG at weekly intervals. Five of the 
six recovered, whether antibody stimulation 
was contributory or not. To date, there is no 
established way of stimulating host resist- 
ance, 

Prophylaxis is an important therapeutic 
measure in this disease as in others. It goes 
without saying that isolation of tuberculous 
cases is a prime consideration. There are two 
more active means, one a tried and proved 
one (BCG) and the second, possibilities in- 
herent in the project initiated by Dr. Edith 
Lincoln of giving patients with uncomplicated 
primary disease isoniazid to protect against 
the development of this complication. The 
former of these has already proved its merit 
when given a chance, as in the Scandinavian 
countries. Our own BCG studies would bear 
this out. Since the second is in process of 
study, its effectiveness remains to be proved. 

The results of treatment became increas- 
ingly gratifying. They are certainly best 
where all known measures against the organ- 
ism plus helping the host are used. 


SUMMARY 
This paper reviews the results obtained in 
134 cases of tuberculous meningitis plus 17 
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of abacterial meningitis in tuberculous chil- 
dren. 

The biggest advance made since strepto- 
mycin was discovered has been the availa- 
bility of isoniazid. This drug with certain 
proved invasive merits as well as antibacterial 
ones, coupled with the possibility of discon- 
tinuing intrathecal therapy, has made better 
results obtainable in a much pleasanter way 
for the patient. 
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EMOGLOBIN-S-thalassemia disease 
H (microdrepanocytic disease) is the re- 
sult of double heterozygosity for the genes 
of hemoglobin S and thalassemia. Its high- 
est incidence would be expected where areas 
of high density of thalassemia and sicklemia 
are geographically proximal. Sicily and 
southern Italy are such places, and recently 
Silvestroni and Bianco * have reported 57 
cases in 28 families from there. In this coun- 
try only 22 cases have been reported, most 
of them in patients of Sicilian, Italian, or 
Gareek ancestry. Indeed, most of the cases 
of sickle-cell anemia reported in white per- 
sons, in retrospect, were probably examples 
of S-thalassemia, and Chernoff ** in his ex- 
cellent review estimates that there are at 
least 14 of these in the literature. Since 
thalassemia minor is known to occur also in 
the Negro,’® and we have seen six such cases, 
S-thalassemia would be expected to be found 
in this race. There are five reports ¢ of 13 
instances of this occurrence, 7 in children. 
It is the purpose of this paper to present 
another case in a Negro child, emphasizing 
the characteristic features of the electro- 
phoretic pattern and other hematologic data. 

Submitted for publication Nov. 8, 1955. 
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From the Departments of Pediatrics and Medi- 
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* References 1 and 2. 


+ References 3 through 14. 
t References 4, 9, 11, 13, and 14. 


\ 7-year-old Negro boy was admitted to the Uni 
versity Division, Pediatric Service, at Kings County 
Hospital on Jan. 1, 1955, with the chief complaint 
of severe lower abdominal pain for one day. On the 
previous day he had noted the sudden onset of severe 
pain, beginning in the left thigh and radiating up to 
the lower abdomen. The pain was spasmodic, lasting 
for one to two minutes, then disappearing, only to 
return again after a minute. The pain was severe 
enough to prevent walking. The only other com- 
plaint was that of frequency of urination during the 
same time period. The child had been a full-term 
baby with subsequent normal development and 
activity. The only relevant illness occurred one year 
previously, at which time he had a similar episode of 
abdominal pain for which he entered the hospital. 
No specific diagnosis was made, and the pain sub- 
sided spontaneously within three days. He had never 
had attacks of bone and joint pain or jaundice, nor 
had he had leg ulcers. No pallor had been noted. 

The mother and her relatives knew of no instance 
of blood dyscrasia in their family. The father could 
not be reached, either for questioning or for blood 
studies. Both parents were American Negroes. The 
only sibling, a 5-year-old boy, had been well since 
birth. 

The patient was a well-nourished and well-de- 
veloped Negro boy, in severe abdominal distress. 
The temperature was 100.6 F. He preferred the 
knee-chest or prone position and protested against 
any change. There were no skin lesions and no 
facial abnormalities. The pharynx was mildly in- 
jected, and the tonsils were enlarged. The apical 
rate of the heart was 80 per minute. A systolic 
murmur of Grade 2 intensity was heard best at the 
apex and was not transmitted. The abdomen was 
scaphoid, and there were tenderness and involuntary 
muscle spasm over the lower abdominal quadrants. 
No rigidity or rebound tenderness was elicited. No 
liver, spleen, or other masses were palpable. There 
was moderate tenderness over both thighs. 

On admission the Hgb. was 9.0 gm. per 100 cc., the 
RBC 4,100,000 per cubic millimeter, the WBC 11,800 
per cubic millimeter, with a differential count of 
72% neutrophiles, 20% lymphocytes, and 8% mono- 
cytes. The urine contained no albumin, sugar, or 
acetone, but 10 WBC per high-power field were 
seen in the microscopic examination of an uncentri- 
fuged specimen. There were no casts or RBC. 
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The abdominal pain persisted in severity, and an 
acute abdominal emergency was suspected. A roent- 
genogram of the abdomen and an intravenous pyelo- 
gram were noncontributory. The surgical consultant 
found no indication for operative intervention. The 
patient required acetylsalicylic acid (aspirin), 
codeine, and then meperidine (Demerol) for relief 
of pain. He was also treated with penicillin and 
tetracycline. Despite the discomfort, the child main- 
tained an adequate nutritional intake and did not 
vomit or complain of nausea. A sickle preparation 
showed sickling. During the next few days the 
temperature remained between 100 and 102 F, but 
the abdominal pain gradually subsided, and on the 
fifth day of hospitalization the boy became asymp- 
tomatic, although fever persisted for another few 
days. He was then discharged, to be followed in the 
outpatient department of the hematology service. 

Laboratory investigation during hospitalization 
showed a sedimentation rate of 5 mm. in one hour 
(Wintrobe), a negative Mantoux (0.1 gm. old 
tuberculin), and beta-hemolytic streptococci and 


Sickle-Thalassemia—Laboratory Data 


Date (1955)....... 1/6 1/24 3/8 
RBC (10/eu. mm.).. 4.09 4.00 4.44 3.72 
Hemoglobin (gm. %)......... 8.5 1 101 10.2 
Hematocrit (%)...... — 26.3 31 
31 32 32 
Reticulocytes (%)....... 2.0 1.1 
leterie index (units) 


Staphylococcus aureus in the nose and throat cul- 
tures. The antistreptolysin titer was 250 units. The 
NPN was 34 mg. per 100 cc., and the total bilirubin 
was less than 1 mg. per 100 cc. X-rays of the skull 
and long bones were normal, but those of the small 
bones showed slight thinning of the cortical borders 
of the osseous structure and minimal demineraliza- 
tion. 

A summary of the hematologic data is given in 
the Table. The blood smears consistently showed 
microcytosis, hypochromia, marked variation in 
size and shape of the erythrocytes, and large num- 
bers of target cells. Basophilic stippling and poly- 
chromasia were noted in an occasional erythrocyte. 
Less than 1% of the red blood cells were in the 
irreversible sickle shape. When exposed to sodium 
bisulfite in a sickle-cell preparation, the cells as- 
sumed the holly-wreath form, from which some 
progressed to crescentic forms with long filaments. 
Some of these, as well as some of the wreath forms, 
were observed to lose their filaments or split ir- 
regularly in a process of fragmentation not previ- 
ously observed. 

Filter-paper electrophoresis,'* performed soon 
after admission and again three months later, 
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showed about 90% hemoglobin S, most of the re- 
mainder migrating slightly more slowly than nor- 
mal (Chart). An alkaline denaturation test *% 
showed about 4% of the hemoglobin to be alkali- 
resistant (hemoglobin F). This indicated that the re- 
mainder of the hemoglobin, 6%, was hemoglobin A. 

The Sherman test !9 showed that 35% of the cir- 
culating erythrocytes were in the sickled shape. The 
osmotic fragility was decreased, with hemolysis be- 
ginning at 0.38% NaCl and complete at 0.28% 
NaCl. The plasma iron was 327 per 100 cc., the 
unbound iron-binding protein 1507 per 100 cc., and 
the degree of saturation was 17%. After six weeks 
of iron therapy these values reached normal levels 
of 98, 182, and 35, respectively. Hereafter, repeated 


sickle preparations showed sickling of the long 


SICKLE-THAL ASSEMIA 
HEMOGL OBIN-ELEC TROPHORESIS. 
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Hemoglobin S, 90% ; hemoglobin A and F, 10%. 
Since the alkaline denaturation test showed 4% 
hemoglobin F, there is presumably 6% hemo- 
globin A. 


filamentous type without the peculiar fragmentation 
in the intermediary phase. 

Investigation of the mother’s blood showed a 
hemoglobin of 11.5 gm. per 100 cc., RBC count of 
4,860,000 per cubic millimeter, hematocrit value of 
37%, mean corpuscular volume (MCV) of 75 
cu.“, mean corpuscular hemoglobin concentration 
(MCHDbC) of 31%, and mean corpuscular hemo- 
globin (MCHb) of 13.5«7. The blood smear showed 
many hypochromic microcytes, oval cells, and target 
cells. A rare stippled erythrocyte was seen. The 
sickle-cell preparation was negative. The red blood 
cells showed increased resistance to hypotonic saline 
solutions. Electrophoresis showed that all of the 
hemoglobin was the normal A-type. The alkaline 
denaturation test showed no hemoglobin F. The 
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HEMOGLOBIN-S-THALASSEMIA DISEASE 


plasma iron was 967 per 100 cc., the unbound iron- 
binding protection was 135y per 100 cc., and the 
saturation was 42%. Because of these findings the 
mother was considered to have thalassemia minor. 


COMMENT 

The diagnosis of S-thalassemia in our pa- 
tient was arrived at by the following con- 
sideration : 

The presence of recurrent severe abdomi- 
nal pain ina Negro child who had an anemia 
100% 
agnosis of sickle-cell anemia. However, the 
sickle the 
stained blood smear would have been most 


and sickling first suggested the di- 


scarcity of irreversible cells in 
unusual in S-S disease and indicated a sickle- 
cell variant 

he 


plasma 


such as S-C or S-thalassemia. 
MC\ 
value suggested concomitant 


low associated with a low 
Iron 

iron-deficiency anemia. However, since a 
course of iron therapy for six weeks did not 
raise the hemoglobin above 10 gm. per 100 
ce., and since the low MCV persisted despite 
the restoration of normal iron values, the di- 
agnosis of S-thalassemia seemed likely. (The 
other sickle variants, just as S-S disease, 
normochromic erythro- 


have normocytic, 


cytes). The blood smear continued to show 
the microcytic hypochromic poikilocytes typi- 
cal of thalassemia. 

Furthermore, the electrophoresis of the 
hemoglobin together with the alkaline dena- 
turation test showed 90% hemoglobin-S, 6% 
hemoglobin A, and 4% hemoglobin F, a pat- 
tern considered '* characteristic of S-thalas- 
semia. 

The Negro mother was thought to have 
thalassemia minor because of the presence of 
a microcytic hypochromic anemia with nor- 
mal plasma iron values, along with increased 
osmotic resistance of the erythrocytes. The 
presence of 100% hemoglobin A by electro- 
phoresis excluded the possibility of an ab- 
normal hemoglobin trait such as C, D, or 5, 
and thus meant that the mother could have 
endowed her offspring with the gene for 
A only. 
(who was unavailable for study) possessed 
the S-trait. 


hemoglobin Presumably the father 


The high percentage of hemoglobin 5S 
(90% ) in a disease that is heterozygous for 
hemoglobin S deserves comment. In six § 
of the seven reports on the electrophoretic 
pattern in this condition 60% to 88% oi the 
hemoglobin was S. An exceptional amount, 
100% hemoglobin S, was reported by Hum- 
ble and his associates.’ Since the pattern 
is indistinguishable from that of sickle-cell 
anemia (S-S disease), the validity of the 
dignosis has been questioned,'® although the 
mother had thalassemia (and no sickling) 
Most of 


the patients with heterozygous combinations 


and the father had sickle-cell trait. 


of thalassemia with abnormal hemoglobins 


such as and have shown a 
preponderance of the abnormal hemoglobin 
of about 70% also. This has been inter- 


preted ** to mean that the thalassemia gene 
depresses the formation of normal hemo 
globin A, so that a greater amount of abnor- 
\n 


explanation is that the presence of the thalas- 


mal hemoglobin is formed. alternate 
semia gene permits greater expressivity of 
the gene for the abnormal hemoglobin. In 
other heterozygous hemoglobin diseases, such 
as S-C disease, there are approximately equal 
amounts of the two hemoglobins, as would 
be expected, 

Since in no instance of S-A (sickle trait) 
does hemoglobin S exceed 45%, the electro- 
phoretic pattern of the sickle trait cannot 
be confused with that of S-thalassemia, im 
which the hemoglobin S exceeds 60%. Fur- 
thermore, hemoglobin F is not increased in 
sickle-cell trait. However, there is a poten- 
tial source of confusion between the pattern 
disease. 


of S-thalassemia and that of S-S 


Our patient had a very typical pattern of 
S-thalassemia with 90% hemoglobin 5, 6% 
hemoglobin A, and 4% hemoglobin F. The 
S+A-+F pattern is considered by Singer 
and his associates '* to be particularly char- 
acteristic of S-thalassemia, since there is no 
hemoglobin A in a patient with S-S disease 
who has not been transfused, and who may 
have S and F only. Other less typical pat- 


§ References 4, 5, 7, 9, 11, and 14. 
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terns can occur in $-thalassemia, since three 
of nine cases reported did not have in- 
creased amounts of hemoglobin F, and thus 
had only hemoglobin S and hemoglobin A. 
Cases having only hemoglobin S and hemo- 
globin F can also be expected. 

In addition to the electrophoretic pattern, 
there are morphological characteristics of the 
erythrocytes which are important diagnostic- 
ally in differentiating sickle-thalassemia from 
sickle-cell anemia. The blood smear simu- 
lates that of thalassemia rather than that of 
sicklemia because of the presence of marked 
microcytosis, hypochromia, and poikilocyto- 
sis. (In S-S disease the red blood cells are 
normochromic, normocytic.) Since conco- 
mitant iron-deficiency anemia can also pro- 
duce microcytosis and hypochromia, the 
presence of a normal plasma iron value can 
exclude this possibility and support the diag- 
nosis of S-thalassemia. 

In regard to the genetics, the absence of 
sickling in one of the parents immediately 
excludes the possibility of sickle-cell anemia 
(S-S) and suggests the presence of a sickle 
variant. If the nonsickling parent has thalas- 
semia minor and the other parent has sickle- 
mia, the diagnosis of sickle-thalassemia is 
corroborated. However, kinship studies by 
Powell and co-workers * and Silvestroni and 
Bianco # have included the occurrence of a 
case of S-thalassemia as the result of the 
mating of a normal person and one with 
S-thalassemia. It has therefore been con- 
cluded that the gene for thalassemia is located 
at a different site on the chromosome (or on 
a different chromosome), from the hemo- 
globin S and is not a paired allele as are all 
the other hemoglobins with the exception of 
F. 

The clinical manifestations * of the disease 
vary from none to severe crises, such as occur 
in S-S disease. However, on the whole, S- 
thalassemia is less severe than S-S and is 
often not diagnosed until adult life, although 
symptoms usually date back to childhood. 


|| References 4, 11, and 14. 

§ References 4, 5, 7, 11. and 14. 
# References 1 and 2. 

* References 15 and 23. 
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Mild bone and joint pains are common. Ab- 
dominal pain of the severity seen in our 
patient is unusual. The hemoglobin is usually 
above 8 gm. per 100 cc., and hemolytic 
crises are infrequent and mild. The most 
constant feature has been splenomegaly, 
which has been present in over three-fourths 
of the cases. (Our patient did not have a 
palpable spleen.) Although bone x-ray 
changes have usually been minimal, a few 
cases of aseptic necrosis of the head of the 
femur have been reported.'* Leg ulcers are 


very rare. 


SUMMARY 


S-thalassemia disease was found in a 7- 
year-old Negro boy. The only clinical man- 
ifestations were two attacks of abdominal 
pain and a mild anemia. The hematologic 
findings of special diagnostic significance 
were the following : 

(1) An electrophoretic pattern showing 
90% hemoglobin S, 6% hemoglobin A, and 
4% hemoglobin F. 

(2) The virtual absence of irreversible 
sickle cells in the blood smear, although the 
sickle-cell preparation showed 100% sickling 

(3) Marked microcytosis, hypochromia, 
and poikilocytosis of the red blood cells, with 
many targets, associated with normal plasma 
iron. 

(4) The presence of thalassemia minor 


in the Negro mother. 
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JUS mononucleosis with mani- 
festations involving the central nervous 
system ts apparently uncommon in childhood. 
Although over 100 cases with neurologic 
signs have been reported in all age groups, 
only 11 of these were in children. Spe- 
cifically, convulsions have occurred in a total 
of 13 cases, but in only 4+ were the patients 
less than 16 years old. The purpose of this 
paper is to report a child with infectious 
mononucleosis whose presenting sign was a 
grand mal seizure and to review some of 
the findings gathered from the literature. 


REPORT OF CASE 


A 9-year-old white boy was admitted to the 
pediatric service of the Grace-New Haven Com- 
munity Hospital on Nov. 8, 1954, for evaluation 
of a grand mal seizure. The youngest of 10 normal 
children, he had always been in good health, some- 
how escaping the usual contagious childhood 
diseases. Two weeks prior to admission, he had 
had a mild upper respiratory infection, was treated 
with acetylsalicylic acid and cough medicine, and 
recovered without incident. The day before ad- 
mission he complained to his mother of headache 
and lethargy. His temperature was normal, and 
he was put to bed, where he slept well through the 
night. When he arose the next morning he was 
noted by his mother to have a staggering gait. He 
again complained of a headache, ate some cereal, 
and returned to bed. About two hours later his 
mother, hearing strange noises, entered his room 
and found the patient having a convulsion. He was 
immediately taken to his local hospital. Upon ar- 
rival there, he had stopped convulsing but was 

Received for publication Oct. 31, 1955. 
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semistuporous and restless. He was given 1 grain 
(0.06 gm.) of amobarbital (Amytal) sodium. A 
lumbar puncture was done, and the cerebrospinal 
fluid contained 17 cells (80% polymorphonuclear 
cells and 20% mononuclear cells) and a_ spinal 
fluid protein of 45 mg. per 100 cc. Consequently, 
as this occurred during the height of the poliomye- 
litis season, he was transferred to this hospital, 
where, soon after arrival, he had another general- 
ized seizure. 

Past and family history were entirely negative 

Physical Examination—On admission his tem 
perature was 37.3 ( pulse rate 96; respiration 
rate, 30, and blood pressure, 110/60. He was a 
husky restless semistuporous white boy who was 
thrashing about in bed and responded only to pain- 
ful stimuli. The state of hydration was good, and 
there was no rash. Funduscopic examination was 
normal. The tonsils were moderately enlarged and 
slightly hyperemic but without exudate. L_ymphade- 
nopathy was confined to small bilateral tonsillar 
nodes. There were no meningeal signs. The heart, 
lungs, and abdomen were normal. Neurological 
examination showed absence of abdominal and 
cremasteric reflexes in addition to the state of stupor 
already mentioned. 

Laboratory Examination.—Another lumbar punc- 
ture was performed. The fluid was under normal 
pressure and contained 30 WBC (16% polymorpho- 
nuclear cells and 84% mononuclear cells). The 
protein was 51 mg/100 cc.; sugar, 134 mg/100 cc., 
and chlorides, 134 mEq/L. Spinal fluid culture was 
negative. Peripheral blood: hemoglobin, 14 gm/100 
cc.; WBC, 11,700. Urine was normal. The reaction 
to the tuberculin test was negative. Skull films 
were normal. NPN was 16 mg/100 cc.; fasting 
blood sugar, 105 mg/100 cc., and electrolytes were 
all normal. Nose and throat culture grew out beta- 
hemolytic streptococci. 

Course —During the afternoon of admission the 
patient gradually became more rational and less 
restless, and by evening he was taking fluids well. 
The morning after admission he was a fully oriented 
happy boy. The tonsils were injected, cryptic, and 
covered with a patchy exudate. A barking cough 
was present. There was splenic fullness to per- 
cussion, though no definite spleen tip could be 
palpated. Neurological examination was negative 
except for questionable diplopia on extreme lateral 


gaze 
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The white blood cell count was 8,200, with 43% 
6% 


22% lymphocytes, 
so-called 


polymorphonuclear cells, 
monocytes, and 29% atypical lymphocytes 
Downey cells. Heterophile antibody level was 1: 640 
before absorption and 1: 320 after absorption with 
guinea pig kidney. Direct and indirect Coombs 
tests were negative. Results of liver-function tests 
follows: 
total, 


thymol 


done on the fifth hospital day were as 
bilirubin, direct-reacting, 0.04 mg/100 cc.; 
0.08 mg/100 cc.; cephalin flocculation, 2+ ; 
turbidity, 4.9 units; thymol flocculation, 1+. Alka- 
line phosphatase was 11.0 units. No bile was pres- 
ent in the urine. Viral studies of the blood, cere- 
brospinal fluid, stool, and throat disclosed no polio 
The 


approximately 20% atypical lymphocytes until the 


myelitis virus. blood continued to contain 


time of discharge. Further x-ray studies showed 


normal heart size, enlarged superior mediastinal 
nodes, and definite enlargement of the liver and 
spleen. electroencephalogram taken on the 


fourth hospital day was read as showing diffuse 
but nonspecific changes of only moderate degree 
and without localizing signs. 

The day after admission the patient was started 
on an eight-day course of penicillin intramuscularly 
for treatment of his beta-hemolytic Streptococcus 
infection. In spite of this he continued to have daily 
temperature elevations above 38.5 C for the first 
six days in the hospital. On the eighth hospital 
day his heterophile antibody level was 1: 640 before 
absorption and 1: 160 after absorption with guinea 
pig kidney. His course was otherwise uneventful, 
and he was discharged on the ninth hospital day. 
Follow-up studies in the outpatient clinic showed 


no apparent neurological residua. 


COM MENT 


The present concept of infectious mono- 
nucleosis is that it is a generalized systemic 
disease of unknown origin with cellular in- 
filtration in almost every organ of the body 
—the clinical picture varying with the pre- 
dominant involvement. When the 
nervous system is involved, the manifesta- 


site of 


tions also vary, depending on the site that 
is implicated. 

Reports of histopathologic examination in 
fatal central 
findings that resemble those seen in other 


nervous system cases show 


virus infections, with perivascular mono- 


nuclear cuffing, occasional small hemor- 


rhages, and mild degenerative changes in 
the brain substance. Distortion of the Pur- 


kinje cells, edema, and congestion and mono- 


nuclear infiltration of the meninges may also 


be found. These changes not only occur in 
the cerebrum and meninges but may also be 
seen in the cerebellum and the spinal cord, 
where they primarily involve the anterior 
nerve roots at any and all levels. Even when 
no neurologic signs or symptoms had been 
recognized, postmortem examination done 
on a convalescent case of infectious mono- 
nucleosis who died after an automobile acci- 
dent showed varying degrees of central 
nervous system involvement.’ 

In addition to what are considered to be 
the usual signs and symptoms of infectious 
mononucleosis, those cases showing nervous 
system involvement may be classified into 
six groups : 

1. Serous meningitis, with fever, head- 
ache, clear sensorium, photophobia and 
other eye signs, and nuchal rigidity. The 
cerebrospinal fluid findings are entirely nor- 
mal except for elevation of the pressure. 

2. Meningitis, with fever, headache, nuchal 
rigidity, and abnormal reflexes. The cerebro- 
spinal fluid usually shows an increase in 


cells, protein, and pressure. 

3. Encephalitis, presenting with or with- 
out fever, but with fever usually developing 
later, headache, vestibular signs, lethargy, 
irrationality, and other disturbances of the 
sensorium. The cerebrospinal fluid protein 
and pressure are usually elevated, but with 
little or no increase in cells, 

4. Acute polyneuronitis (Guillain-Barré 
syndrome), showing widespread, usually 
symmetrical, flaccid paralysis involving the 
cranial or peripheral nerves (or both), loss 
of reflexes, sensory losses, absence of fever 
in many cases, and elevation of the spinal 
fluid protein without an increase in cells— 
that is, albuminocytologic dissociation. 

5. Peripheral neuritis, with flaccid paral- 
ysis limited to an isolated group of muscles, 
with or without fever. The cerebrospinal 
fluid usually is normal. 

6. Optic neuritis, with varying disturb- 
ances of vision, papilloretinal edema, and 
hemorrhages and no changes in the spinal 


fluid. 
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INFECTIOUS MONONUCLEOSIS 


In their review of the literature in 1950, 
Bernstein and Wolff! found 35 cases of 
central nervous system involvement in in- 
fectious mononucleosis that they believed 
have an entirely acceptable diagnosis. Of 
these, five patients had associated convul- 
sions, the youngest being 15 years of age." 
Since that time Walsh and co-workers * re- 
viewed the pediatric literature and found 
seven substantiated cases involving — the 
nervous system. All investigators emphasize 
that the recognition of such involvement is 
rare but point out that this complication 
probably occurs relatively frequently. In no 
other previous report was a_ convulsive 
seizure listed as the presenting symptom. 

\lthough infectious mononucleosis is dis- 
tributed equally between the two sexes, it is 
of some interest to note that central nervous 
system symptoms appear more commonly in 
males. Of a total of 13 cases with convul- 
sions, 9 have been males. 

Phere is extreme variation in the time of 
ippearance of neurological signs or symp- 
toms. In several instances these have pre- 
ceded the usual signs of infectious mononu 
cleosis by as much as a week. In others they 
came on simultaneously and then may have 
subsided separately or at the same time, 
while in still others the neurological signs 
appeared several weeks after the usual signs 
of the disease had disappeared. Thus, it 
would appear that nervous system involve- 
ment is not an antibody response but is, 
rather, the result of actual invasion of the 
nervous system by the agent causing the 
disease. 

Changes in the spinal fluid have been re- 
ported in patients with infectious mono- 
nucleosis who did not have any central 
nervous system manifestations whatever,* 
while in others the converse was true— 
patients with abnormalities may have had a 
normal cerebrospinal fluid. When they oc- 
curred, alterations in the spinal fluid of re- 
ported cases have been limited to increases 
in the cellular composition, protein element, 
or fluid pressure. The pleocytosis consists 


* References 3, 11, and 12. 


mainly in an increase of mononuclear cells. 
Reports on the levels of sugar and chlorides 
have indicated that they have been consist- 
ently normal. Although infectious mono- 
nucleosis may produce false serologic re- 
actions for syphilis, there have been no 
reports of positive reactions of the spinal 
fluid. 

Only one of several investigators who have 
investigated the spinal fluid for heterophile 
agglutinins has noted its presence.* Our pa- 
tient, unfortunately, was not tested in this 
respect. In certain cases there may be an 
absence of pleocytosis, even though the 
spinal fluid protein is markedly elevated. 
That this may be a late finding in the dis- 
ease is ilfustrated by one of Karpinski’s * 
patients, in whom the spinal fluid early in 
the course of the disease contained 236 cells 
per cubic millimeter, with a protein of 30 
mg/100 ce., while on the 20th hospital day 
there were no cells and a protein of 300 
mg/100 ce. 

The prognosis for such patients 1s usually 
good. Complete recovery from the neuro- 
logical manifestations usually takes place 
rapidly, but permanent residual damage and 
even deaths have been reported, usually 
secondary to involvement of the brain stem 
or respiratory center. 

Treatment is confined to supportive meas- 
ures, since no specific therapy as yet is 
available. 

SUM MARY 

\ case is reported of infectious mono- 
nucleosis in a 9-year-old boy whose present- 
ing sign was a grand mal seizure. 

The pediatric literature on the subject is 


reviewed and discussed. 
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EPIGNATHUS 
Survey 


SIDNEY K. WYNN, M.D. 
SAUL WAXMAN, M.D. 
GORTON RITCHIE, M.D. 


and 
MELVIN ASKOTZKY, M.D., Milwaukee 


HE TERM “epignathus” as commonly 

used refers to any parasitic growth 
coming out of the mouth of the host, though 
the literal translation means a parasite aris- 
ing from the mandible. The origin of the 
parasites in the series and case reports noted 
was definitely from the upper jaw rather 
than from the mandible. 

The following report is of the first and 
only epignathus recorded at the Milwaukee 
Children’s Hospital since 1924. The rarity 
of this particular abnormality interested us 
so that a search of the literature was made 
as a survey along with the following specific 
case report. The English language literature 
was surveyed back to 1936 and, as the 
bibliography indicates, is rather scanty be- 
cause of the rarity of the condition. 


REPORT OF CASE 


This was the fourth pregnancy of a white Rh- 
negative mother who had previously had one spon- 
taneous abortion and had borne three children, 
including one set of twins. Prepartally there was an 
episode of vaginal bleeding at three months’ gesta- 
tion, not repeated during the course of the preg- 
nancy. Labor began spontaneously at slightly over 
eight months’ gestation, and polyhydramnios noted 
on admission to the hospital was so marked that no 
fetal motions nor fetal heart tones could be objec- 
tively recorded, though the mother said she did 
feel the fetus move. Immediately following 
artificial rupture of the membranes there was spon- 


Submitted for publication Jan. 9, 1956. 


taneous delivery of a white boy, estimated birth 
weight of about 4 Ib. 

Extending from the mouth of the infant was a 
roughly spherical mass about the size of a small 
grapefruit, with a well-formed finger on the upper 
surface. This mass was partially solid, with a 
cystic portion which was tense, and so aspiration 
was attempted to reduce its size. About 80 cc. of 
clear yellow fluid was obtained, and after this 
aspiration the tumor measured 6X63 cm. The 
attachment to the palate was very broad-based. 
Respiratory difficulty was present at birth and was 
alleviated only by introduction of a small airway, 
which depressed the lower jaw and raised the mass. 

The child was taken from the hospital of birth 
to the Milwaukee Children’s Hospital via police 
ambulance, under oxygen, for definitive therapy. 
An immediate tracheotomy, after the introduction 
of an endotracheal tube, was done in order to 
establish a permanent airway. Excision of the mass 
was impossible at this time both because of the 
poor condition of the child and the size of the tumor, 
with its broad base attached in the -palate area. 
The child’s condition deteriorated rapidly in spite 
of all supportive measures, and he died about 10 
hours after birth. 

At the time of postmortem examination an 
attempt was made at a surgical excision of the 
mass to see whether or not such removal would 


Photograph taken immediately after birth. 
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have been possible during life. The mass weighed 
55 gm. after separation and was covered with skin 
and lanugo. Its shape was somewhat irregular, and 
it measured 6X63 cm. One finger-like projection 
3 cm. long with a fairly well-formed fingernail 
extended from the upper surface. The broad base 
was attached to the roof of the mouth and the edges 
of the cleft palate and covered an irregular area 
3 cm. in diameter. Near the attachment the cover- 
ing of the mass appeared to be of mucosal character. 
It was believed after this dissection that an attempt 
at surgical removal would almost certainly have 
resulted in death on the table from hemorrhage. 

The tongue was found to be normal. The re- 
mainder of the. postmortem examination revealed 
only pulmonary atelectasis, with a hyaline mem- 
brane. The skull was opened, and it was found that 
there was no connection between the mass and the 
base of the skull. 

Gross and microscopic examination of the epig- 
nathus itself showed a variety of structures, includ- 
ing connective tissue, skin with appendages, a finger 
with bone and fairly well-formed joints, and cysts 
lined by columnar epithelium, with smooth muscle 
in the walls. One cyst was lined by squamous epi- 
thelium and contained desquamated epithelial cells. 


COM MENT 

Epignathus, fortunately because of the 
poor survival rate, is a very rare anomaly 
and varies greatly in structure. These varia- 
tions include simple “compound polyps of 
the pharynx” or hairy polyps, larger masses 
containing tissues representative of all three 
germ layers, tumors with recognizable organs 
or extremities, and asymmetrical twins. 

The site of origin of these masses does 
not vary quite so much, nearly all arising 
at or near the midline of the upper jaw. For 
this reason Ehrich*® prefers the terms 
episphenoid, epipalatus, or epuranus to indi- 
cate more clearly the fact that the upper 
jaw is usually involved. Encrania have much 
the same origin, from the palate or base of 
the skull, but grow upward as well as, or 
instead of, into the mouth; these may arise 
from the pituitary area (Rathke’s pouch) 
or from the sphenoid bone and can extend 
into the pharynx and even into the mouth. 

There is also variation in the 
as to how this malformation develops. Some 
authors * (the “monozygotic school”) be- 


theories 


* References 4, 9, and 11. 
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lieve that epignathi are like dermoids and 
teratomas in that they all develop from 
rests the Others 7 


of the opinion that the anomaly compares 


tissue within host. are 
with other parasite-host forms of incomplete 
twinning and is of dizygotic origin because 
of parallel position, alignment, and develop- 
ment. These latter particularly dislike the 
term epignathus and prefer the term spheno- 
pagus (or palatopagus) parasiticus. They 
regard the parasite as being usually an 
acephalus acardia. 

In our case there were several points of 
special interest. Prepartally the episode of 
vaginal bleeding and polyhydramnios cer- 
tainly indicated some abnormality of the 
fetus. Luckily neither the fetus nor the 
teratoma was large enough to interfere with 
the normal processes of labor and vaginal 
delivery. Also, the fact that twins had previ- 
ously been born to these parents tends to 
strengthen the feeling that this teratoma was 
a poorly developed twin to the host, rather 
than a tissue or germ-cell rest. The autosite 
in our case was male; although no special 
significance is attributed to this fact, it is 
of some interest, since the autosite in every 


one of 22 cases in Fhrich’s series was a 
female. 
SUM MARY 
This is a case report and survey of the 


recent literature about the rare malformation 
of epignathus, perhaps better called epipalati 
or episphenoid (depending on the site of 
origin), and, to be very technical, also named 
sphenopagus (or palatopagus) parasiticus. 
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Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


NUTRITIONAL AVAILABILITY OF IODINE FROM SEVERAL INSOLUBLE IopiINE ComPpouUNDs. SIDNEY 
Mirtier and G. H. Benuam, J. Nutrition 53:53 (May 10) 1954. 


The authors found that iodine is readily available from the insoluble iodine compounds, 
3-5-diiodosalicylic acid, cuprous iodide and thymol iodide. Because of the individual fluctuations 
in thyroid size and in body weight, it is difficult to compare one iodine compound with another. 
However, cuprous iodide appears to provide iodine to the thyroid gland as readily as KI, and in 
one series of experiments, in which an amount of iodine less than optimum was supplied, the 
cuprous iodide appeared to afford somewhat better protection than did the potassium iodide. 
Acute and chronic toxicity tests indicated that cuprous iodide and 3-5-diiodosalicylic acid were 
nontoxic in the amounts required to protect the thyroid gland. 

FRrebeEN, Kansas City, Mo. 


BasAL METABOLISM OF NINETEEN CHILDREN FROM Two To TEN YEARS O_p. Mina Wor LAMB 
and Jonnie McCrery Micuie, J. Nutrition 53:93 (May 10) 1954. 


The authors present data from 86 basal metabolism determinations on 19 subjects, 2 to 10 
years of age. Their results indicate that age alone is an adequate criterion by which to classify 
the basal metabolism of children. Basal metabolism changes more uniformly with change in size 
than in age. The results are more constant when expressed per unit of height than per unit of 
weight or surface area. Their results do not conform with the prediction standards developed 
by Benedict and Dreyer, but agree closely with those of Talbot and Lewis. 


FRrEDEEN, Kansas City, Mo. 


OBSERVATIONS ON Bopy CHLORIDE IN CHILDREN. Donatp B. Cueek, Pediatrics 14:5 
(July) 1954. 

The distribution of bromide has been used to measure total body chloride in 50 infants and 
children. Total chloride has been found to follow the differential growth equation. An index of 
extracellular water has been obtained and followed with the progress of age. It has been found 
that infants in early life have 40% more chloride per unit weight than adults have. Total chloride 
per kilogram shows a rapid proportionate decrease during’ the first year of life. 

From THE AUTHOR'S SUMMARY. 


THE ABSORPTION OF SHORT-CHAIN Fats BY PREMATURE INFANTS. SELMA E. SNYDERMAN, 
SoLepap Morates, and L. Emmetr Hott Jr., Arch. Dis. Childhood 30:83 (April) 1955. 


Premature infants will absorb short-chain fats without difficulty, presumably because the 
portal absorption mechanism is unimpaired. The superior absorption of these fats is counter- 
balanced by their inferior caloric yield. KELLy, Milwaukee. 


Tue Lysozymic Potency oF THE SERUM OF BLOOD FROM THE Umepriicat Corp. A. 
CuTrRaANneo and F. Muscotrno, Lattante 26:382 (June) 1955. 


The lysozymic potency of the sera of blood withdrawn from the umbilical cords of 30 new- 
born infants was found to be very high. In 12 sera there were found 512 U. F. (Fleming Units), 
in 13 there were 256 U. F., jn 4 there were 128 U. F., and in 1 there were 64 U. F. There was 
no relation between the weight or sex of the infant and the degree of lysozymic potency. Reports 
from the literature indicate that healthy children up to one year of age have 64 to 128 U. F. in 
the sera; as the child grows older, the titer falls. oe 

1GGINS, Boston. 


DETERMINATIONS OF CARBONIC ANHYDRASE IN HEALTHY, PREMATURE, AND DysTROPHIC 
INFANTS. B. DE Marco and F. CusMano, Lattante 26:388 (June) 1955. 


Carbonic anhydrase is an enzyme present in the red cells which enables the blood to pick 
up CO: from the tissues and deliver it into the pulmonary alveoli. Using Philpot’s method, 
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determinations were made of the carbonic anhydrase in the bloods of 6 adult men, 10 adult women, 
10 healthy infants, 8 premature infants, and 10 dystrophic infants. The results indicate that 
healthy infants have a titer of the anhydrase about equivalent to that of adults, but that in pre- 
mature and dystrophic infants the titer is low. This test is recommended as giving an index of the 


degree of functional maturity and eutrophy of each individual infant. Hroctns, Boston. 


Tue Action or Frequency Sounp on RepuCTASES AND Peroxipases 1n Cow's MILK. 
A. Feriazzo, G. Lomparpo, and G. Cuzzocrea, Lattante 26:504 (Aug.) 1955. 


The enzymatic properties of cow's milk were found to be reduced by exposure to ultrasonic 
waves in direct proportion to their intensity and duration. The enzymatic inhibition is accom- 
panied by and probably related to the bactericidal effects. These findings are applicable to the 


preservation and safety of milk. Hiccrxs, Boston. 


Prematurity and Congenital Deformities 


HyPpopLasiA OF THE MANDIBLE WITH A BAcK oF THE TONGUE AND “CARNAGE” 
tN InrFants SyNDROME). P. Nicovay, Clin. pediat. 37:378 (May) 1955. 


Robin's syndrome is the characteristic picture seen in infants who have hypoplasia of the 
mandible, pushing back of the tongue (glossoptosis), difficult respiration, retraction of the 
sternum on inspiration, spells of cyanosis, and poor nutrition. Six cases of this syndrome are 
reported in infants 17 days to 4 months of age; four of the patients died. The opinion is expressed 
that the symptoms are not wholly due to the mechanical factors, but that muscle hypotonia due 


to nervous dysfunction plays a large part. Brocies. Boston 


A RARE MALFORMATION OF THE Sacrum. C. Zuntn, Lattante 26:340 (May) 1955. 


In the case of a baby with spina bifida and meningocele in the sacral region and with 
developing hydrocephalus; the sacral vertebrae were found on x-ray to be divided into two equal 
parts. The single middle anlage of the body of each vertebra must have been split in some manner ; 
according to the usually accepted embryological conceptions, this has not been regarded as possible. 


Hicerns, Boston. 


Tue MuttipLte Exostosis Type or CHONDRODYSTROPHY, ASSOCIATED WITH OSTEOPECILIA 
IN THE MorHeER. S. Norp1o, Minerva pediat. 7:811 (July 14) 1955. 


This 8-year-old boy had multiple exostoses, involving the cranial bones among others. He was 
of normal size but of a neurotic and unsocial disposition and subject to epileptic attacks. He also 
had lenticular fibromata of the skin. A familial characteristic is apparent in that the mother 


-opecilia z ibromata of the ski 
had osteopecilia and fibromata of the skin. Hocus. Boston. 


Newborn 


Tue Errects oF Hypoxia ON THE RESPIRATION OF NEWBORN INFANTS. Herpert C. MILLER 

and FRANKLIN C. Benrue, Pediatrics 14:93 (Aug.) 1954. 

The effects of administering atmospheres containing 10% and 12% oxygen to healthy new- 
born infants of different ages have been studied. Infants under 24 hours of age tended to hypo- 
ventilate throughout the period of hypoxia. Infants 6 to 11 days of age hyperventilated for the 
first two or three minutes and then showed a decrease, although not so marked as observed in the 
infants under 24 hours of age. Infants 16 to 48 days of age showed the most marked increase in 
ventilation, but even in these infants it was poorly maintained as compared to responses seen in 
adults. 

Hypoxia produced a slowing of the respiratory rate in all infants except the very oldest. Tidal 
air was increased at first and then decreased. The increases in tidal air accounted for most of 
the increase in minute volume seen in the older infants. 

Hypoxia increased the incidence of periodic breathing in the two older groups of infants, but 
had very little effect on infants under 24 hours of age. 
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Respiratory patterns did not appear to be altered by the hypoxic conditions employed in this 
study. 

It has been postulated that the comparatively weak response to hypoxia made by infants 
immediately after birth possibly is dependent on relatively poor chemoreceptor reflexes and that 
the latter increase in strength during the first weeks of postnatal life. 

It has also been suggested that the relative inability to induce periodic breathing in infants 
under 24 hours of age as compared to those several weeks old is further evidence indicating that 
metabolism of the medullary respiratory centers is to a larger extent anerobic than at the 


later periods of postnatal life. 
THE AvTHoRS’ SUMMARY. 


STENOSIS AND CONGENITAL ATRESIA OF THE SMALL INTESTINE IN THE NEWBORN INFANT 
C. Imperato and L. Lanpucct, Lattante 26:425 (July) 1955. 


Five cases of stenosis or atresia of the small intestine in newborn infants are reported. In two 
cases there was atresia of the jejunum, in one stenosis of the duodenum, in one stenosis of the 
ileum, and in one a volvulus. Four of the five cases were in premature infants, all five infants 
died. Since relief of the conditions must usually be surgical, early diagnosis is imperative ; x-ray 
and blood chemical studies proved of diagnostic help. Because of the fact that the condition is 
usually in premature infants and preoperative preparation is not prolonged, the prognosis in these 
not very good. In many of the cases the atresia is so extensive that correction is not 


cases is 

possible. The malformations may be due to adhesions, to mechanical obstruction, or to abnormal 
0 yply to the intestine. 

nervous supply to the intesti Bisocaws. Boston 


THe Status or Born oF Motuers ArFectep By TOXEMIA oF PREGNANCY. D 


Gasurro, G. Boniver, and G. Brancut, Lattante 26:526 ( Aug.) 1955 

This is a study of 200 children born of mothers with the toxemia of pregnancy. Forty-five 
(22.5%) of the infants were born prematurely. Fifteen per cent of the infants died in the 
neonatal period, thirty-one per cent of the premature infants and ten per cent of the infants 
born at term. Most of the deaths were due to anoxia. 

Anatomical and functional alterations were found in the placenta in almost direct proportion 
to the duration and severity of the toxemia. 

When obstetrical intervention was resorted to, the infant mortality was the lowest in cases 
of Caesarean section 

Fetal malnutrition was dependent on the duration of the toxemia and on the presence of 
hypertension in the mother. Nervous lesions in the child were most frequent when there was 


hypertension in the mother. Hicctws, Boston. 


THE CEREBROSPINAL FLUID IN THE NORMAL NEWBORN INFANT. H. J. G. Wyers and J. C. W. 
BakKER, Maandschr. kindergeneesk. 22:253 (Aug.) 1954. 

Description is given of a series of investigations of the C. S. F. of young infants born at term. 
The fluid was tapped between 2 and 24 hours after birth. The great majority of the children 
showed, in protein content, number and type of cells, and collodial reactions, pictures which, in 
adult subjects, would be regarded as pathological. Owing to the wide differences in the results, 
it was not possible to determine what should be “normal” values for the C. S. F. in the newborn 
infant born at term. 

Three children delivered by primary Caesarean section showed similar pictures, from which it 
is concluded that not the birth trauma itself, but other factors were the cause of the abnormal 


S. F. picture. 
C. F. pictt From THE AuTHORS’ SUMMARY. 


Acute Contagious Diseases 
DRINKING WaTER: Source oF Potiomyetitis INFECTION? HuGH MACDONALD, Illinois 
M. J. 105:257-260 (May) 1954. 
During epidemics, poliomyelitis virus is found in the stools of persons comprising as much as 
six per cent of the city population, most of whom show no other sign of the disease. Five times 
as much chlorine is required to kill poliomyelitis virus as to kill Escherichia coli. The amount of 
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chlorine now added to many city waters is not adequate to kill the poliomyelitis virus in 10 
minutes. It is recommended that city water carries free chlorine residual of 0.15 to 0.30 ppm. 
Many rural well waters used by the public are contaminated with the E. coli group of bacteria. 
Three drops of laundry bleach (5.25% sodium hypochlorite solution), well mixed with one gallon 
of water was found adequate for chlorination of the few clear or only faintly turbid well waters 


tested. 
FROM THE AvuTHOR’sS SUMMARY. 


RisK OF PARALYTIC AND NONPARALYTIC FORMS OF POLIOMYELITIS TO HousEHOLD CONTACTS. 
Morris S1eGEL and Morris Greenperc, J. A. M. A. 155:429 (May 29) 1954. 


The probability that more than one paralytic case will develop in a family is greater if the 
initial case is paralytic than when it is nonparalytic. Also the age span of susceptibility is 
increased 


If the initial case is paralytic, the subsequent cases have about a 70% chance of being paralytic. 


KIMBALL, Evanston, III. 


AntTinopy RESPONSE TO A STIMULATING Dose or Tetanus Toxoip 1n CHILDREN PREVIOUSLY 
IMMUNIZED witH ComBINED DiprHeRIA AND TETANUS Toxolps (C.D.T.). Saut WIENER, 
Recinatp W. Parrerson, and E. Forres Mackenzie, M. J. Australia 1:633-636 (April 
30) 1955 


Six months after having received 2 doses of diptheria-tetanus toxoids, 64 children between 
the ages of 9 and 16 years were found to have had a protective level of tetanus antitoxin in 
their serum. The majority of these children had been previously immunized against diptheria. 

Seven days after a “booster” dose of a prophylactic containing toxoid antibody levels 
indicated that adequate sensitization had occurred in every child. 

McGuican, Evanston, Il. 


CHANGES IN THE ELECTROENCEPHALOGRAPHIC RECORD FROM THIRTEEN CASES OF NONCOM- 
PLICATED Pertussis IN CHILDREN. E. Baucrevu and P. Mises, Presse méd. Supp. 53, p. 1113 
(July 31) 1954. 


The authors give the reasons why they have been led to carry out electroencephalographic 
investigations in whooping cough and to utilize either caffein in the cases where the paroxysmal 
cough prevails at night or bromide in the rarer cases, where the prevalence is diurnal. 

They observed in the course of normal pertussis in children, such electroencephalographic 
abnormalities exclusively occurring in the course of the second, third, and fourth week of the 
paroxysmal period. During the same period those children who had been treated with caffein 
showed a normal electroencephalographic tracing. The occurrence of electroencephalographic 
abnormalities does not seem to be in relation to the number or intensity of paroxysms. They 
would disappear without leaving any electrical sequelae. 

FroM THE AuTHORS’ SUMMARY. 


Tue TREATMENT OF Pertussis By ACTH Given INTRADERMALLY. N. Pomponio, Lattante 
25:271 (May) 1954. 
Twenty children, most of them under 2 years of age, were treated in the paroxysmal stage of 
pertussis by ACTH intradermally. The usual dose was 1.75 mg. daily. The number of paroxysms 
was found to diminish under this method of treatment. In the opinion of the author, this is the 


treatment of choice, provided the adrenal cortical function is normal Hiccrs. Boston. 


Tue Use or ACTH anpb CortIsone TO COMPLEMENT ANTIBIOTICS IN Sepsis. P. Boncom- 
pacnt, E. Nuccr, and G. Cerata, Lattante 25:728 (Nov.) 1954. 


Two cases are reported of streptococcal infections, one a subacute bacterial endocarditis 
(aviridans Streptococcus) and the other an abdominal infection (Streptococcus faecalis), which 
did not respond to antibiotic therapy until it was complemented by ACTH-cortisone medication. 


Hicerns, Boston. 
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PURULENT MENINGITIS DURING TREATMENT OF TUBERCULOUS MENINGITIS WITH STREPTOMYCIN. 
N. Pomponio, Lattante 26:162 (March) 1955. 


Six out of the last thirty-four patients undergoing treatment for tuberculous meningitis 
developed an acute purulent meningitis. In two of these cases, meningococci were the causative 
organisms, and recovery followed appropriate therapy. In the other four cases no causative 
organisms could be found in the spinal fluid; but in each the acute meningeal symptoms and the 
purulent spinal fluid were initiated by high fever, convulsions, and a red throat. Only one of 
these four patients recovered. In one of the cases, there were two recurrences of the fever and 
the spinal fluid findings before death occurred. 

Boston. 
PoLIOMYELITIS: EPIDEMIOLOGY AND PropHyLaxis—A Stupy oF tHe Epipemic or 1954 IN 
3ARCELONA. R. Sacas Vasquez, Arch. pediat. Barcelona 5:359-397 (Jan.-Feb.) 1955. 

The author writes in detail of the epidemiology and prophylaxis of poliomyelitis in general 
and gives specific data regarding the epidemiological characteristics of the 188 cases he personally 
treated. 

Among the 188 paralytic cases 15.3% were preceded by an acute infection. Fourteen cases 
followed pertussis, and six followed measles. Trauma was present in 3.6%. Fatigue, traveling, 
and surgical intervention were not found in the history of this group. 

Most of the children were between 1 and 2 years of age. The next age group having high 
frequency was between 2 and 3 years. 

The seasonal incidence was the typical one for the northern hemisphere. There was no 
significance in sex distribution. 

More city than rural people were stricken with the disease. 

ALLEN, Santa Fe, N. Mex. 


THe Luncs 1n Wuoopinc Coucu. VLApDIMAR and Hanpscuvunova, Pediat. 
listy 9:211, 1954. 

The tracheobronchial system is the main, primary site of specific clinical changes. Mediastin- 
itis is characteristic for whooping cough. The basic histological feature is a peribronchial and 
perivascular mantle infiltration, characteristic for whooping cough. 

The pulmonary segment and the corresponding bronchial supply represent an anatomical 
and functional unit, and the localization of the above changes in this system accounts for the 
quantitative and qualitative variety in the symptomatology of whooping cough. 

The variability and diversity of the clinical picture in whooping cough is further conditioned 
by a series of functional changes. Pathophysiological research of whooping cough is essential. 


From THE AuTHOoRS’ SUMMARY. 


Acute Infectious Diseases 


ATYPICAL Mumps MANIFESTATIONS, PARTICULARLY MumMePs MENINGOENCEPHALITIs. L. HLoucar 
and K. ZAceK, Schweiz. med. Wchnschr. 85:634-637 (June 25) 1955. 


A 13-year-old girl with mumps had oophoritis and hepatitis, both of short duration. Hepatitis 


in mumps is rare. : 
in mumps is rare AMBERG, Rochester, Minn 


THe Errect oF THE REMOVAL OF THE VACCINAL Focus ON THE ALLERGY TO TUBERCULIN IN 
GuINeEA Pics VACCINATED WITH PETRAGNINI'S ANATUBERCULIN WITH oR WITHOUT A 
DirFusinc AGENT. L. C. S1GNortnt, Clin. pediat. 37:207 (March) 1955. 


Guinea pigs were given intradermal injections of a concentrated Petragnini’s anatuberculin 
intradermally. In three different groups the site of the injection was excised surgically 1, 8, or 
21 days later; at monthly intervals after the injections tuberculin tests were done. It was found 
that the time of appearance was sooner, the duration longer, and the intensity of the tuberculin 
reaction greater the longer the focus had been allowed to remain. However, when a diffusing 
agent, hyaluronidase, had been added to the anatuberculin, these differences were not found; this 
finding is probably due to the participation of other tissues and organs in developing the allergic 


response. Hicerns, Boston. 
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Tue Errects oF VACCINATION BY PETRAGNINI'S ANATUBERCULIN, WitH AND WitHout A 
DirrusinG Mepta, or GuINEA Pics py Mycopactertum Tusercutosts. L. F. 
SigNortnrt and V. TeRni-Pons, Clin. pediat. 37:275 (April) 1955 


Fifty-four guinea pigs were given injections of a human type tubercle bacillus. One group 
served as controls. To the other groups, at various times after the infection (1, 12, or 32 days), 
injections of anatuberculin were given either with or without the addition of hyaluronidase. 
Neither the weight curves nor the survival times were significantly different in the vaccinated 
and the unvaccinated animals. It is concluded that vaccination with anatoxin is ineffective on 


the course of experimental tuberculous infection in guinea pigs. 
I HIGcINs, Boston. 


Tue Procnostic VALUE oF CHLORIDE DeTERMINATIONS IN CASES OF TURERCULOUS MENINGITIS 
UNbERGOING TREATMENT. C. Marni and M. P. Propt, Clin. pediat. 37:369 (May) 1955. 


Every 8 days observations were made as to the chloride contents of the spinal fluid and the 
blood and as to the chloride excretion in the urine of 13 patients undergoing treatment for 
tuberculous meningitis. The patients who were in poor condition clinically were found to have 
low chloride contents in the blood and spinal fluid. Unless the patient was able to retain chloride 


in the body, the prognosis was very poor. a 
wate 


Acute Inrecrious Lympnocytosis. F. Fumi and E. Cement, Clin. pediat. 37:447 (June) 1955 


Five cases of acute lymphocytosis are reported in children. The white cell counts varied 
between 34,000 and 82,000, with 70% to 80% lymphocytes. Mild diarrhea was the usual initiating 
symptom which called attention to this mild disease. A moderate fever of a degree or two may 
follow a couple of days later. The lymphocytosis persisted for from 15 to 44 days. An estimate 
of 15 to 20 days is given as the incubation period. Aureomycin therapy had no effect toward 


lowering the lymphocyte counts. Hicerns, Boston 


A Searcn ror Tupercie in THE Bone Marrow, Boop, Gastric Juice, AND SPINAL 
or CHILDREN witH TusercuLosts. F. M. Cutosst and J. F. M. H6tscner, 
Minerva pediat. 7:582 (May 5) 1955. 


Although tubercle bacilli could be cultured from the spinal fluids of almost all cases of 
tuberculous meningitis, the authors were unable to culture the bacteria from the blood, the 
bone marrow, or the gastric juice in any case of tuberculous meningitis, pleurisy, or primary 


pulmonary tuberculosis. Hicctns, Boston. 


Tue Dirrerent Types or C. DipHtHertae Founp ENDEMIC AND AS RELATED TO THE CLINICAL 
Manirestations. C. Cascio, Minerva pediat. 7:744 (June 30) 1955. 


The cultures from 92 children with diphtheria were found to be distributed into the following 
Anderson types: mitis 64%, intermedius 25%, grave 11%. The relative pathogenicity of these 
cultures was tested on guinea pigs and was found as would be expected from their names. The 
severity of the disease was found to be the same in children, regardless of the type of the b 
organism. The location of the lesions was essentially the same with each type. - 


Hiaerns, Boston, 


ELECTROENCEPHALOGRAPHY IN Potiomyetitis. G. CANAL, Minerva pediat. 7:747 (June 30) 1955. 


Electroencephalograms were made on 139 patients with poliomyelitis. The tracings were 


reported normal in 61 instances (449%), borderline in 48 (34%), and pathological in 30 (22%). ; 
The pathological findings were present in 50% of the tracings taken in the acute phase of the 
disease, in 17% of those taken one to 6 months after onset, in 19% of those taken 6 months to ; 


1 year after, and in 30% of those taken after 1 year. Pathology was found in 15% of the tracings 
of children 1 to 3 years old, in 32% of tracings of children 3 to 7 years old, and in 38% of 


tracings of children 7 to 15 years old. Hicctxs. Boston. 
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DEMONSTRATION OF DIPHTHERIATOXINS OF STRAINS OF DipHTHERIA BacILLt FROM CARRIERS 
IN THE INcuBATED Hen Eco. H. Knorue, Deutsche med. Wehnschr. 80:785 (May 20) 1955 
Chicken embryos 9 to 10 days old are very sensitive to diphtheriatoxins. In this way toxin- 
forming bacilli can be differentiated. Non-toxin-producing stains and pseudodiphtheria bacilli 
grow in the incubated egg but do not kill the embryo. A number of strains (46) isolated from 


carriers were tested in guinea pigs and eggs. Of these, 33 gravis and 2 mitis type bacilli proved 
toxic in guinea pig and egg test, while 5 gravis and 3 mitis bacilli were only toxic in the egg 
test. Three of the mitis strains did not produce any toxin. For the demonstration of weekly toxn 
diphtheria bacilli the egg test is better than the guinea pig test. 

AmBERG, Rochester, Minn 


CLINICAL EXPERIENCE IN CHILDREN WITH STREPTOMYCIN OF “DimiNisHep Toxicity.” K 
Simon, Med. Klin. 50:1022 (June 17) 1955. 


It had been shown in animal experiments that a combination of streptomycin or dihydro 


- streptomycin with pantothenic acid does not lessen bacteriostatic activity, while the toxicity 
is diminished considerably. Fifty-seven children up to 4 years of age were treated with a 
combination for various forms of tuberculosis in addition to isoniazid or aminosalicylic acid 


Lately only the dihydrostreptomycin pantothenate was used. Children below 5 years of age 


a received a total of 20 to 30 gm. of dihydrostreptomycin, starting with daily doses of 20 mg/ke 
: During school age the maximum daily dose was 50 mg/kg. and a total of 40 gm. hildren of 
i more than 14 years of age (31) received at the most a total dose of 50 gm. A commercial 
wy. preparation of dihydrostreptomycin pantothenate was employed in a 20% concentration Ii 
spite of the high dosage, no neurological symptoms were noted. Once in 21 tests of cochlear 
function a slight effect was observed and no definite disturbance of vestibular function 
\mBerG, Rochester, Minn 
GASTROINTESTINAL COMPLICATIONS AFTER ADMINISTRATION OF ANTIBIOTICS IN CHILDREN 
Matte Krentiz, Med. Klin. 50:1227-1229 (July 22) 1955 
Attention is called to Staphylococcus enteritis in children treated with antibiotics of broad 
ithe spectrum activity, such as Aureomycin. In addition to nonspecific treatment, the administratior 
of erythromycin is stresse 
essed Amperc, Rochester, Minn 
3 


Chronic Infectious Diseases 


VALUE OF AND INDICATIONS FOR THE INDUCTION OF PNEUMOMEDIASTINUM IN THE COURSE ©} 
Primary Tupercutosis 1x Cuicpren. A. Breton, J. Mereav, and O. Dupors, Pediatris 
10:251, 1955. 

Lymph nodes in the upper mediastinum and under the carina as well as mediastinal adhesions 
can be demonstrated by pneumomediastinum, which until now has been practiced only 
adolescents and adults 

After sedation and relaxation through the administration of drugs, oxygen or filtered air is 
injected through the trachea or under the xyphoid process. The final pressure is kept below 
20 to 25. The upper mediastinum and subcarinal region are explored by lateral tomography 


Baltimore 


PROCEEDINGS OF THE MEETING ON PULMONARY TUBERCULOSIS iN CHILpren. Pédiatrie 10: 
303, 1955 
Six papers on the treatment of pulmonary tuberculosis in children are presented and followed 
by a discussion of the subject. 
The discussion includes prognosis and treatment of pulmonary and osteoarticular tuberculosis, 
surgical and medical, during the first years of life as observed at six institutions, one of them 


in Spain, two in Belgi ‘ ree in France 
i pa two in Belgium, and three in France. Geaste. Baltionore 
Tue Prcrure HuMAN ANp ExperrmMentat Mycosis. G. and I. Nrert, Minerva 
pediat. 7:32 (Jan. 13) 1955. 
\ 10-year-old girl had a pulmonary mycosis due to Candida albicans. As the disease pro 
gressed, the total serum protein fell from 5.75 to 5.15 gm. per 100 cc., the albumin from 60.9% 


504 


it 
- 
By 
iis 
an 
|| 
“hg 


ABSTRACTS FROM CURRENT LITERATURE 


to 39.6%. and the albumin/globulin ratio from 1.55 to 0.65: marked increases were found in 
the a-globulin (10.3% to 21.3%) and in the y-globulin (18.5% to 32.1%). Rabbits inoculated 
by various Candida cultures showed an increase in the serum a:-globulin but a definite fall in 


the serum Y-globulin. Boston. 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


THERAPEUTIC AGENTS IN Rueumatic Carpitis. BERTRAND L. Stotzer, B. Houser, 
and Ernest J. Crark, A. M. A. Arch. Int. Med. 95:677 (May) 1955. 


The authors report their observations of 152 patients who were followed for 14 months 
subsequent to an acute attack of rheumatic carditis. The patients were divided into three 
approximately equal groups, each group receiving only one type of treatment during the acute 
phase The three groups received, respectively, acetylsalicylic acid, cortisone, or corticotropin. 
The comparative effects of these drugs on the acute manifestations of rheumatic fever in these 
same patients have been presented elsewhere. No one drug employed exhibited marked advantages 
over the others in the treatment of the acute phase of rheumatic fever. The present study 
evaluates the comparative effects of these three drugs on rheumatic carditis as evidenced by the 
presence of murmurs during the 14-month period of observation. The fewest patients with 
significant murmurs at t4 months occurred in the cortisone treated group, 18% in contrast 
with 34% in those patients treated with either of the other two drugs. It seemed that cortisone 
prevented the appearance of existing apical systolic murmurs and caused the disappearance ot 
existing apical systolic murmurs during the treatment period to a greater degree than either 
acetylsalicylic acid or corticotropin. The authors point out that the differences observed among 
the three treatment groups do not allow a definite conclusion as to whether either of the steroid 
medications is superior to acetylsalicylic acid in the prevention of rheumatic valvular disease 
However, they point out that the seemingly favorable effects of cortisone should prompt further 


investigation Jones, Chicago 


Spoxtaneous REGRESSION OF ANGIoMAS IN CutLpreN. Lee Brvines, J. Pediat. 45:643 647 
{ Dec ) 1954 
Simple angiomas of the hypertrophic type (strawberry mark) in infants regress spontaneously 
and seldom require treatment. Faintly marked squamous cell angiomas regress slowly but almost 
completely. Port-wine angiomas do not regress; cosmetic covering 1s the best method of 
management, Cavernous angiomas require treatment but some of the simple subcutaneous masses 
will regress if given time. The spider type of angioma also seems to regress spontaneously 


Macponatp, Pittsburgh 


Srupres ix Sickie ANemta. Rotanp B. Scort, C. Freeman, and ANGELLA 

D. Fercuson, Pediatrics 14:209 (Sept.) 1954 

rhis survey of 1100 Negro children in various age categories was undertaken to determine 
the effect of age upon the appearance of the sickling phenomenon from infancy throughout 
childhood. The general incidence of sickling in 100 Negro children, including sickle-cell anemia 
and sickle-cell trait, was 7.4%. The data on the incidence of the asymptomatic sickling trait and 
of sickle-cell anemia are summarized by age and sex in tables 

The authors encountered 22 cases of sickle-cell anemia, seven of which were previously 
undiagnosed and unknown. Sixteen cases of sickle-cell anemia in boys and six in girls were 
encountered in the total test group, comprising 651 boys and 449 girls 

his investigation disclosed 60 subjects bearing the asymptomatic sickling trait. There were 
40 and 20 instances of asymptomatic sickling observed in 635 boys and 443 girls, respectively. 
When the sexes were divided into two age categories (1 month through 4 years and 5 years 
through 16 years), there was an actual decrease in the incidence of sickling in the girls and an 
increase in the sickling phenomenon in the boys. We have no explanation for this finding. The 
over-all incidence of the sickling trait for both sexes in all age groups represents no significant 
deviation from a 1: i ratio. 

The data available from this study failed to disclose a definite progressive increase in the 
incidence of sickling in the age groups studied. Quantitatively the general transition from the 
low incidence of sickling in the newborn (3.4%) to the higher occurrence in older children 
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(7.5%) apparently takes place during the first year of life. Additional studies of both a qualita- 

tive and quantitative nature and involving a detailed age breakdown during the first year oi life 
al ate i yer} € iti 

would probably elucidate this period of transition AutHors’ SUMMARY. 
CALCIFICATION OF THE ARTERIES IN INFANCY AND CurtpuHoop. W. A. Cocnrane and D. H. 

BowpeEN, Pediatrics 14:222 (Sept.) 1954. 

Eight cases of calcification of the arteries have been described, six infants and two older 
children. The arterial lesions in all are similar, c insisting of a deposit of calcium on the internal 
elastic lamina followed by more extensive calcification and fibrous thickening of the intima. 
The etiology of the infantile condition is unknown. The lesions in the older children are 
probably secondary to renal disease. : 

From THE AUTHORS’ SUMMARY 
UnusuaAL ROENTGEN MANIFESTATIONS OF Patent Ducrus ARTERIOSUS. ALEXANDER R. 
MarocuLis, Metvin M. Ficiey, and Aaron M. STERN, Radiology 63:334-345, 1954 


An uncomplicated patent ductus presents a fairly uniform roentgen appearance, dominating 
by dilatation of the pulmonary artery. Frequently in young adults the heart is of normal shape, 
whereas in congestive failure in infants all chambers are enlarged. In some there is a selective 
left ventricular enlargement. 

The authors present seven cases with unusual and instructive roentgen findings. These 
important roentgen signs are (1) pulmonary infarction due to bacterial endarteritis, (2) calcifi- 
cation in the aortic origin of the ductus (authors’ case age 29), (3) dilatation of the descending 
aorta at the origin of the ductus—the infundibulum of the patent ductus arteriosus, (4) angio- 
cardiographic “jet defect” in the pulmonary artery, (5) reversed shunt through the ductus due to 
pulmonary hypertension demonstrable by angiocardiography (authors’ case 5), (6) unusual 
heart shape in infancy (authors’ case age 4), (7) aneurysm of the pulmonary artery (authors’ 
case age 4). 

Angiocardiography seldom demonstrates the ductus directly as does aortography. The 
authors describe the indirect signs and suggest the order of specificity. They believe that the 
“jet defect” in the pulmonary artery is quite specific for patent ductus, but similar detects may 
be seen in other anomalous communications, such as ventricular septal defect and an anomalous 
insertion of the pulmonary veins. Anspacn, Riverside, Ill 
Some PutMONARY CHANGES ASSOCIATED WITH INTRACARDIAC SEPTAL DEFECTS IN INFANCY. 

Kennetu L. Krappennort and Witiiam A. Evans Jr., Radiology 63: 498-507 (Oct. 

1954. 

Associated pulmonary atelectasis and/or emphysema were found in 86% of patients with 
interatrial septal defects, in 50% with combined atrial and interventricular defects, and in 22% 
with isolated interventricular lesions, while only 5.5% had these changes in transposition of the 
vessels. 

The authors believe that chondromalacia (absence of cartilage rings), flaccidity of the 
cartilage, and squamous-cell metaplasia are possible causes of the pulmonary changes. The 
cases studied did not exhibit abnormal viscid mucus of fibrocystic disease of the pancreas or 
mucoviscidosis. Neither did they show the usual signs of bronchiolitis or asthma. 

The authors conclude that the presence of persistent and progressive signs of atelectasis 
and/or emphysema, if variable, in an infant with a cardiac murmur, is strong indication of an 
intracardiac and probably an interatrial defect. 

Dr. Holt in discussing this paper added significantly that a large percentage of patients 
dying with septal defects have pneumonitis with associated atelectasis and emphysema than in 
other congenital cardiac defect and called attention to the fact that the cardiac defects with 
largest pulmonary blood supply have the largest incidence of infection. 


Anspacu, Riverside, III 


BACTERIAL ENDOCARDITIS COMPLICATING SEPTICAEMIA IN AN INFANT. Ian C. Lewis, Arch. 
Dis. Childhood 29:144 (April) 1954. 
This case had the characteristic signs of septicemia. The infection appeared to be staphylo- 
coccal, as this organism was grown from the umbilicus, and Gram-positive cocci in clusters 
were seen in the section of the mitral valve vegetation. 
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The infant apparently responded to antibiotics, and when he was discharged from hosptial 
no cardiac abnormality was suspected. The clinical picture on his readmission four days later 
was that of congestive heart failure. The cause of the symptoms was only discovered at the 
postmortem examination, when the size and situation of the endocardial vegetation showed that 

s av 1 i ) “tic of > rifice. 
there must have been intermittent obstruction of the mitral orifice Kerzy, Milwaukee. 


HAEMOGLOBIN AND Rep CELLS IN THE HuMAN Foetus: II. Tue Rep Cects. Evizanetu 
P. N. TurNBULL and James WaLKER, Arch. Dis. Childhood 30:102 (April) 1955. 


The-red cells in the cord blood of the human fetus have been studied from the 10th to the 
43d weeks of pregnancy. The packed cell volume, the mean cell diamenter, and the reticulocyte 
count have been measured and the absolute values of the red cell characteristics calculated 

As pregnancy progresses the red cells as a whole become more mature. The Price-Jones 
curve shifts to the left, the base narrows, and the peak becomes higher. 

Three groups of cells have been studied in detail; 9 and over, 8 and 8.54, 7.5# and under. 

It is shown that as pregnancy progresses the number of cells less than 9# in size in each 
unit volume of blood gradually increases, while the numbers which are 9# and over remain 
nearly unchanged. There is, however, in the later weeks a wide variation in the number of 
large and small cells in the blood of different infants. 

Deficiency of oxygen supply to the fetus in the later weeks of pregnancy alters the red cell 
pattern from that seen under normal conditions of growth and maturation 


Ketry, Milwaukee. 


HAEMOGLOBIN AND Rep THE HuMAN Foetus: III. anp Aputt HaEmo- 
GLOBIN. James WALKER and Erizasetn P. N. Turnsutt, Arch. Dis. Childhood 30:111 
(April) 1955. 

The proportion of adult hemoglobin has been measured in the blood of the human fetus from 
the 10th to the 43d week of pregnancy. Adult hemoglobin was first detected at the 13th week 
and rose until, at the 22d to 24th weeks, 10% of the hemoglobin was adult. After the 35th 
week the proportion of adult hemoglobin rose steadily, and at 42 weeks a mean value of 30.7% 
was found. 

The rise in the proportion of adult hemoglobin is primarily a function of the growth and 
maturation of the fetal tissues, and in the well-oxygenated fetus in the late weeks production of 
fetal hemoglobin steadily lessens. 

The extra hemoglobin produced in the late weeks under the stimulus of anoxia is mainly 


or entirely of the fetal type. —. 


BLoop ForMaTION IN INFANCY: Part III. Corp BLoop. Jonn Marks, Douctas Garrp- 
NER, and Janet D. Roscoe, Arch. Dis. Childhood 30:117 (April) 1955. 


From analyses of cord blood from a large series of infants normal hematological values have 
been derived. 

The normal cord blood hemoglobin level ranges from 12 to 22 gm. per 100 ml. No relation- 
ship between cord blood hemoglobin and fetal maturity was found. 

The hemoglobin level at 7 weeks and 9 weeks of age was determined in two groups of 
infants: (a) those born with a high normal cord hemoglobin and (») those born with a low 
normal cord hemoglobin. At 2 months of age each group had a similar hemoglobin level of 


about 11 gm./100 ml. 


Tue DETERMINATION OF BLOOD PRESSURE IN INFANTS BY THE FLUsH MeTHOD. JOHN 
REINHOLD and MicHaeELt Pym, Arch. Dis. Childhood 30:127 (April) 1955. 


The flush method is a simple and accurate means for determining the systolic blood pressure 
in infants. The method is described and is shown to give reproducible results. The gradient 
of systolic blood pressure between the arms and legs in 27 normal newborn and older infants 
is recorded. In many the pressure in the legs was lower than that in the arms, but in none 
was this difference greater than 14 mm. of Hg, and in the majority it was considerably smaller. 
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This contrasts with the findings in adults (Hamilton, Woodbury, and Harper, 1936) where 
the systolic pressure in the femoral artery has been shown to be 20 mm. of Hg higher than 
that in the brachial. 

In two infants with coarctation of the aorta of the adult type the systolic pressure in the 
legs measured by the flush method was 52 mm. and 40 mm. of Hg less than that in the arms. 


Ketty, Milwaukee. 


Btoop ForMATION IN INFANCY: Part IV. THe EARLY ANAEMIA or PREMATURITY. 
DovuG Las GAIRDNER, JOHN Marks, and Janet D. Roscoe, Arch. Dis. Childhood 30:203 
(June) 1955. 


The early anemia of premature infants is due mainly to the slow response of erythropoiesis 
to the stimulus of anemia. 

This slow response is not peculiar to premature infants, but in them its consequence 1s 
exaggerated by the rapidity of their growth. 

Rapid growth also has the effect of prolonging the anemia once this has developed 

There is no evidence that an abnormal rate of red cell destruction, if it occurs, contributes 
significantly to the production of anemia. 

Marrow studies reveal no differences between the myelograms of premature and normal 
infants. 

Iron, if given from about the third week, mitigates the anemia but does not always prevent it 
Iron is well tolerated, and there seems good reason to give it to the smaller premature infants 
from about the third or fourth week. 

If cobalt is given in addition to prophylactic iron, a striking increase in erythropoiesis can 
be provoked, sufficient in most cases to prevent anemia from developing. However, the effects 
which cobalt may have upon the thyroid make it unjustifiable to administer it routinely to 


premature intants. Ketty, Milwaukee. 


THe ScHONLEIN-HENOCH SYNDROME (ANAPHYLACTOID Purpura) COMPARED CER- 
TAIN FEATURES OF NEPHRITIS AND RHEUMATISM. IAN C. Lewis, Arch. Dis Childhood 
30:212 (June) 1955. 


A series of cases of the Schénlein-Henoch syndrome, acute hemorrhagic glomerulonephritis, 
and acute rheumatism have been compared with regard to sex ratio, age of onset, seasonal 
trends, and the incidence of previous upper respiratory tract infections, particularly those 
associated with the hemolytic Streptococcus. 

It is suggested that the evidence supports a close relationship between the Schénlein-Henoch 
syndrome and acute nephritis and a bacterial hypersensitivity as a major etiological factor in 


all three conditions. 
Ketty, Milwaukee 


THE CLinicaL AssESSMENT OF HAEMOLYTIC DISEASE OF THE NEWRORN. KAREL POLACEK, 
Arch. Dis. Childhood 30:217 (June) 1955. 


Common methods of assessing the severity of hemolytic disease of the newborn, before and 
after birth, are briefly discussed. Hemoglobin and bilirubin concentrations in cord blood are 
taken as the chief criteria of severity. Exchange transfusion is performed (1) when the cord 
hemoglobin concentration is below 12 gm/100 ml., (2) when the hemoglobin is above 12 gm/100 
ml. and the cord bilirubin concentration exceeds 3 mg/100 ml., when the Coombs test is positive in 
premature infants. By these criteria, exchange transfusion was indicated in 46 newborn infants 
(5 deaths, no cases of kernikterus in survivors). On the other hand. their reliability has allowed 
a conservative attitude to be taken without any harm in 31 Rh-positive infants of isoimmunized 


mothers. > 
Ketty, Milwaukee. 


THE Dentat CHANGES AssociaTED WITH KERNIKTERUS. R. FORRESTER and Joun MILLER, 

Arch. Dis. Childhood 30:224 (June) 1955. 

In 13 cases of kernicterus following hemolytic disease an acute enamel hypoplasia of the 
deciduous teeth was observed. Similar lesions were found in nine premature infants who had 
developed cerebral palsy; these cases are tentatively cited as examples of “kernikterus of pre- 
maturity.” 
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Similar but milder enamel lesions have been found in normal premature infants but not in 
full-term children in the absence of kernicterus. 

The cause of the enamel lesion is not established, but it is suggested that the elucidation of 
this problem may throw some light on the cause of the damage to the central nervous system. 
Attention is drawn to the diagnostic value of these changes in cases of cerebral palsy or 
congenital deafness. 

Milwaukee. 

On a SEARCH FOR RuEsUs ANTIBODIES IN VERY YouNG Foetruses. Bruce Cnown, Arch. 

Dis. Childhood 30:232 (June) 1955. 


Two Rh-positive fetuses of sensitized Rh-negative women were examined. In the first case 
the mother had an anti-Rh albumin antibody with a titer of 2. The fetus was about 10 weeks 
old. No antibody could be demonstrated in its blood or tissue fluids. In the second case the 
mother had a titer of 64; the fetal cells were direct-Coombs positive; the serum contained 
anti-Rh albumin antibody. A portion of the amniotic fluid of the latter fetus was palely yellow. 


Ketry, Milwaukee. 


Curonic ConstrictiveE Pericarpitis COMBINED WITH HyYPOPROTEINAEMIA. F. KUIPERS, 
Arch, Dis. Childhood 30:285 (June) 1955. 


A case is presented of constrictive pericarditis in a 7-year-old boy, demonstrating some 
atypical signs. Hypoproteinemia and ascites were dominating. No complaints or signs of 
heart failure were present, with the exception of increased venous pressure, as could be demon- 
strated in the neck. The radiokymograph showed fair pulsations of the ventricles, but the 
data on the pressure curves from the right auricle, right ventricle, and pulmonary artery gave 
definite evidence of constrictive pericarditis. The presence of calcium in the pericardium could 


be demonstrated only on pictures taken with “hard” x-rays. 

\ successful pericardectomy and epicardectomy (nearly total) was done, which was followed 
by restoration of the blood proteins in three weeks. 

The association of hypoproteinemia and constrictive pericarditis in childhood was commented 


u 
Ketty, Milwaukee. 


Skin CHANGES IN RETICULOENDOTHELIOSIS WITH SPECIAL RELATION TO ABt-LETTERER- 
Siwe's Disease. Hans GUNTER NOLLER, IRMA WAGNER, and Conrad BODENSTEDT, 
Ann. paediat. 183:145 (Sept.) 1954. 


Observation made on an infant of 4 weeks with Abt-Letterer-Siwe’s disease in whom 
characteristic histological and morphological skin manifestations dominated the clinical picture 
from birth made us investigate the occurrence of such manifestations in the reticuloendothelioses. 
The specific signs were found in the majority of the Abt-Letterer-Siwe cases, and they are 
not rare in lipid granulomatosis, in Hand-Schuller-Christian’s disease, and in some of the other 
leukemi aleukemic retic 1eliose 
eukemic or aleukemic culoendothelioses From THE AuTuors’ SUMMARY. 
ANemIA (CHRONIC ERYTHROBLASTOPHTHISIS) DUE TO AUTOIMMUNIZATION. R. E. 

Bonnam-Carter, I. A. B. Carnie, and C. GLasser, Schweiz. med. Wehnschr. 84:1114 

(Sept. 25) 1954. 


\ boy about 5 years of age was seen in an acquired hemolytic attack which responded to an 
intensive treatment with cortisone combined with transfusions and antibiotics. A year later, 
following a familial catarrhal infection, a severe anemia developed. In addition to cortisone 
and ACTH treatment, a splenectomy was done. During the attacks, the presence of erythrocyte 
antibodies could be demonstrated in the serum. It is concluded that acquired hemolytic anemias 
can proceed to aplastic or pseudoaplastic anemias. Destruction or disturbed maturation of the 
erythrocytic series can occur by means of activity of abnormal constituents in the patient's 
plasma. In the presence of aplastic anemia, previous or still-existing hemolytic processes are 
to be considered. If this is the case, treatment with cortisone or ACTH and splenectomy are 
indicated. AmBerG, Rochester, Minn. 
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ConGcENITAL HEART CONDITION—WITH PULMONARY VEINS ENTERING THE RIGHT 
AURICLE, AN OpeN INTERAURICULAR SEPTUM, AND MALFORMATION OF THE TRICUSPID 
VaLVE—CoMPLICATED BY RueEUMATIC PaNncarpitis. E. Micect, Clin. pediat. 36:253 
(April) 1954. 


> 


A 14-year-old boy was diagnosed as having a congenital malformation of the heart when 
he was less than 1 year old; he subsequently had frequent episodes of bronchopneumonia, with 
dyspnea, cyanosis, and cardiac enlargement. At the age of 13 years, he had acute rheumatic 
fever with pancarditis. He died 18 months later. 

The necropsy findings were congenital heart abnormalities, including an interauricular open- 
ing due to incomplete development of the septum, openings of the pulmonary veins into the right 
auricle, an abnormal tricuspid valve, hypoplasia and stenosis of the aorta; rheumatic pancarditis, 
with an enlarged and decompensated heart and a pericarditis; chronic bronchitis, and broncho- 


pneumonia. 


A The entry of the pulmonary veins into the right auricle is a rare congenital anomaly; previ- 
ce ously reported cases of this condition are listed together with the other congenital anomalies 


found in each case. 
Boston. 


Bone Lesions In LEUKEMIA IN CHILDREN. C. MONTANELLI and G. ViIsENTIN, Clin. pediat. 
36:695 (Sept.) 1954. 
X-ray pictures showing periosteal and cortical lesions in the bones of three children with 
acute lymphatic leukemia illustrate the frequency with which the bones are involved in this 
disease. 


Boston. 


REFLECTIONS ON RueEuMaATIC CARvITIS, SUGGESTED BY SOME REPORTS PRESENTED AT 
THE FourtH INTER-AMERICAN CONGRESS oF CARDIOLOGISTs. G. CosTa BERTANI, 
% Lattante 25:257 (May) 1954. 


An Argentinian cardiologist summarizes some of the highlights of rheumatic fever as brought 
out at the recent congress in that country. The large number of cases has resulted in the social 
aspects of the disease being stressed; much active study along this line is being done in Uruguay. 
The general concensus of opinion was that about 30% of the children with rheumatic fever do 
not have cardiac involvement. The use of cortisone for this disease should still be subject to 


i $ scienti s well as cl al c ; 
rigorous scientific as well as clinical control Hiccrns, Boston. 


Cases oF CarpiAc INSUFFICIENCY IN Bapies. G. SCALAMOGNA and G. ZARBIN, 
Minerva pediat. 6:116 (Feb. 28) 1954. 


The cases of three children, 1 to 2 years old, with similar findings of acute cardiac failure 
are reported. The onset was rapid, and there were tachycardia, polypnea, cardiac enlargement, 
and hepatomegaly; but there were no fever or electrocardiographic changes. In each of these 
cases, oxygen and cardiokinetic drugs led to the return of normal cardiac function within a few 
days. In general, the prognosis of acute cardiac failure in small children must, however, be 
guarded, as any of several etiological agents may be responsible for the cardiac failure. 


HIGGINS, Boston. 


Tue HEMOGLOBIN METABOLISM IN PATIENTS WITH CONGENITAL HEART PATHOLOGY BEFORE 
AND AFTER SURGICAL INTERVENTION. M. Matasprwa, P. Nicoca and A. Actis, Minerva 
pediat. 6:180 (March 31) 1954. 


The hemoglobin metabolism of 18 children with congenital malformation of the heart, 16 of 
them with cyanosis, was studied by blood hemoglobin determinations and a quantitative evalua- 
tion of the excretion of biliary pigments. It was found that the excretion of biliary pigments 
closely paralled the hemoglobin percentage in the blood. Following surgical operations in eight 
cases and relief of the cyanosis, there was a marked increase in the urinary and fecal excretion 
of the biliary pigments at the time of the hemolytic crisis as the blood hemoglobin percentage 


rapidly fell. Hiccerns, Boston. 
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Somatotropic Hormone (STH) anp tHE Picture. P. Srorzinit and M. NEGRI, 

Minerva pediat. 6:645 (Aug. 31) 1954. 

Eleven children, three under 1 year and eight between 2 and 9 years of age, were given 
between 10 and 30 units of STH (the lyophilic somatotropic hormone, Choay) daily for from 
five to eight days. In about one-half of the cases there was produced a mild leucocytosis and 
in the other half a definite lymphocytosis. The hormone had no effect on the red blood cell 
count the reticulocyte count, or the platelet count in any of the cases except two. These two 
children were recovering from a tuberculous infection ; their blood cell count and Hgb increased 
following the taking of the hormone; the STH may have acted to overcome a maturation 
block in the bone marrow caused by the antituberculosis drugs the children had received. 


HIGGINS, Boston. 


Tue LipoprRoTEINS IN THE SERA OF NorMAL CHivpren. G. GELLI, Minerva pediat. 6:868 
(Nov. 15) 1954. 
Determinations were made of the percentages of the various lipoproteins (4, %, 8, and 2) in 
the sera of 40 children of various ages. Electrophoretic methods were used. 


Hicerns, Boston. 


Supacute RETICULOENDOTHELIOSIS WITH A High BLoop OF PHOSPHATIDES IN AN 

Inrant. A. GentILI and M. Lopez, Pediatria 62:1 (Jan.) 1954. 

An apparently normal 6-month-old infant developed on his body a hemorrhagic, eczema-like 
dermatitis; this was followed by enlargements of the lymph nodes, liver, and spleen, anemia, 
leucocytosis, and fever; terminally he became jaundiced and had dyspnea, dying at the age cf 
12 months. 

He had a marked lipemia, due mainly to excessive amounts of phosphatides. The lymph 
nodes contained an abundance of reticulohistiocytes, containing material taking the Sudan stain. 
The skin also was invaded by histiocytes, which, however, contained no fatty material. 


Hiccrns, Boston. 


Tue RELATION oF Feta HEMOGLOBIN AND CARBONIC ANHYDRASE IN THE RESPIRATORY 
EXCHANGE IN THE NEWBORN AND THE Nurstnc Inrant. S. CutiLto, Pediatria 62:209 
(March) 1954. 

It was found that the larger the amount of fetal hemoglobin, the lower was the amount of 
carbonic anhydrase in the blood of infants. This finding seems to explain why the physiology 
of the respiratory exchange is different in the newborn and very young infants from that in 


the older iniant. Boston. 


Tue FREQUENCY OF THE STIGMATA OF FaLcemio (SicKLe-CeLL ANEMIA) AmonGc HEALTHY 
CHILDREN IN Sicity. L. VALENTINO and V. Luna, Pediatria 62:547 (July) 1954. 
The sickle-cell trait was found in 8 out of 5000 children (0.16%) from various parts of 


Sicily, as f »sts Ite > > 
Sicily, as the result of blood tests by the Itano-Pauling method —— 


Errect or Oc THERAPY ON Waurre Cetts Leukemia. R. Coccnt, Riv. clin. pediat. 53:352 
(Nov.) 1954. 
The author describes the findings obtained with oxygen therapy by inhalation methods on 
number of circulating white cells per cubic millimeter during leukemia. 


From THE AutTHorR’s SUMMARY. 


Dracnosis oF CONGENITAL CARDIOPATHIES—TrRICUSPID AtRestA. J. M. DuRAN ANDREU, 
Arch. pediat., Barcelona 5:299-309 (Jan.-Feb.) 1955. 

The author describes the anatomy of the heart in tricuspid atresia with diagnostic data 
from the clinical and x-ray viewpoints. The electrocardiogram may not be very helpful, but 
the x-rays will be very typical. 

He discusses the prognosis and concludes that if the pulmonary circulation is also deficient 
the Taussig-Blalock operation may be the treatment of choice. 

ALLEN, Santa Fe, N. Mex. 
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ADDITIONAL TREATMENT OF FETAL ERYTHROBLASTOSIS WITH PERISTON N. G. Martius 

and F, Prepicer, Deutsche med. Wehnschr. 80:1134-1137 (Aug. 5) 1955. 

For reasons given, Periston N. was injected intravenously twice daily, 10-15 ml/kg., in 
addition to exchange transfusions, leading to an increase of urine elimination. The urine con- 
tained bile pigment. Fourteen of fifteen erythroblastic infants survived: an infant with hydrops 
universalis could not be saved. For further details the paper is to be consulted. 


AMBERG, Rochester, Minn. 


Crisis 1N CONSTITUTIONAL HEMoLtytic IcTERUS: SIMULTANEOUS ILLNESS OF 
THREE SISTERS IN CONNECTION WITH A GRIPPE INFECTION. K. BetKe, F. BERBATIN AND 
R. Sautuorr, Deutsche med. Wehnschr. 80: 1358-1360 (Sept. 16) 1955. 
Three sisters, aged 2, 7, and 8 years, became ill with grippe, which provoked an aplastic 
crisis in a previously not recognized constitutional hemolytic anemia. The infectious agent was 


with high probability influenza virus B. : 
I . AMBERG, Rochester, Minn. 


Diseases of Gastrointestinal Tract, Liver, and Peritoneum 
ConGeNnItaL DuoveNnaL Opstruction: A CLINICAL ROENTGENOLOGICAL, SURGICAL AND FoLtLow- 
up Stupy iN Twenty-Nine Cases. Sigurp Eex, American J. Roentgenol. 73:713-733 
(May) 1955. 

This article correlates the clinical and radiographic findings in 29 cases of congenital duo- 
denal obstruction. The article is most complete and has excellent roentgenograms and line 
drawings explaining the mechanism and the occurrence of the various types of obstruction. The 
obstructions are classed as follows: 

1. Intrinsic duodenal obstructions—comprising 5 cases 
(a) Diaphragmatic or veil obstruction 
(b) Canal stenosis 


(c) Atresia 


Nm 


Extrinsic duodenal obstructions—comprising 24 cases 
(a) Malrotation 
(b) Anular pancreas 


The author concludes that (1) the violence of the manifestation of congenital, organic duo 
denal obstruction is proportional to the degree of the stenosis present; (2) if the cause of 
the obstruction acts permanently, the clinical manifestation is the same, whether the stenosis 
is extrinsic or intrinsic; (3) the volvulus in cases of malrotation of the intestine is, as a rule, 
intermittent; the first attack may come at any age but is commonest in the neonatal period; 
(4) persons with malrotation of the intestine should never overload the intestines with large 
quantities of food and/or fluids. 

He also concludes that the choice of the surgical procedure used did not influence the late 
result, provided the obstruction was relieved. Autman, Miami, Fla. 
CARCINOMA OF THE CoLoN IN CHILDHOOD. CARRINGTON WiLLiAMs Jr., Ann. Surg. 139:816 

(June) 1954. 

Carcinoma of the colon is a rare disease in children under 16 years of age. About 50 cases 
of carcinoma of the colon in children have been reported. The author reports three additional 
cases. 

The symptoms of colonic carcinoma in childhood are distressingly nonspecific. Pain is the 
outstanding feature and may indicate beginning intestinal obstruction. Nausea and vomiting 
are common. Bleeding is very unusual. The possibility of carcinoma of the colon should be 
considered in the differential diagnosis of children with abdominal pain where the diagnosis 
is in doubt, particularly with chronic or recurrent spells of abdomnal pain. 

The treatment of choice is radical resection of the colon with restoration of the bowel 
continuity. 

The prognosis with these lesions is extremely poor, the longest recorded survival being only 
four years postoperatively. Bantin, Omaha. 
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Porta Cavat ANAstomMosis IN INFANTS. HeNry G. and Barney P. Briaes, 
Ann. Surg. 141:648-652 (May) 1955. 


Some remarks regarding portal hypertension in infants are presented. It is suggested that 
the condition may be commoner than is ordinarily recognized. 

There are two crucial questions about this matter which immediately arise. First, can the 
surgical relief of portal hypertension aid in reversing a cirrhotic process in the liver? The 
authors feel that it does, but they really do not know. Second, when should one elect to per- 
form this major procedure upon a patient who has been doing reasonably well? The authors 
favor operation as early as one can be sure that the situation is progressive and before it 


becomes advanced. BANnTIN, Omaha 


Unusvuat AppominaL Cysts INFANTS AND CHILDREN. Newtin Hastines and WILLIAM 
J. Norris, California Med. 81:84 ( Aug.) 1954. 


In a 20-year period at the Childrens Hospital of Los Angeles 46 infants and children have 
had operations for cysts within the abdomen. The age range of patients was from newborn 
to 13 years. Most of them were under 4 years old. There were four general groups of these 
cysts: 1. About one-half were cysts of the ovary, some of them serous and some dermoid. These F 
cysts are attached by a stalk that often twists, causing gangrene or rupture with acute symp- 


toms simulating appendicitis. 2. Next in frequency were cysts arising in the mesentery of the dake 
intestine. They usually caused little trouble until by their size (up to a 2 qt. capacity) they Pea. 
created pressure and obstruction in the intestine. 3. Enteric cysts were found in four patients. 2 ie 


4. Cysts of the pancreas were present in three of the children. 

X-ray examination was helpful in diagnosis. Usually the type of cyst was not determined 
until operation was done. Transection of the intestinal tract sometimes was necessary for removal mt 
of the cyst. Surgical correction was satisfactory in 44 of the 46 cases. 


Pryor, Redwood City, Calif. 4 
> 
Movern TREATMENT oF HikscuspruNnG’s Disease. Orvar Swenson, J. A. M. A. 154:651 7 
(Feb. 20) 1954. = 
Unless there is a dramatic narrowing over a distance of 8 to 10 cm. with marked dilatation E 


of the colon above, the diagnosis of Hirschsprung’s disease cannot be made. Also there must 


be a history of being constipated since birth. If the patients are to be treated surgically, they ¥ 
should have a complete procedure, which consists of removing all of the aganglionic colon. i 
Evanston, II. 

a 

GamMMaA GLopuLin: Errect ON Seconpary Atrack Rates in Inrectious Hepatitis. ALTA 
ASHLEY, New England J. Med. 250:412 (March 11) 1954. i 


Serum globulin was effective in reducing the incidence of secondary cases among family 

contacts of patients with infectious hepatitis. The secondary attack rate in families receiving ‘ 
no inoculation was 15.2%, while that in families protected by globulin was 0.6%. 
Family size was a factor influencing the secondary attack rate. 


The highest over-all attack rate (primary and secondary) occurred in children of school 


age in the general population and in the 235 families studied; schools were often cited as probable 
sources of intection. Wueetock, Denver a 
i 
GamMA GLOBULIN IN PREVENTION oF INFECTIOUS Hepatitis: StupIES ON USE OF SMALL | 
Doses 1x Famity Ovurereaks. Daviv Y1-Yunc Hs1a, Maurice Lonsway Jr., and an 


Srpney S. Gettis, New England J. Med. 250:417 (March 11) 1954. 


Gamma-giobulin in a dosage of 0.01 cc. per pound of body weight was given to alternate 7 
members of 40 families; in each of these families a sporadic case of infectious hepatitis had 
developed. 


Only one case of hepatitis occurred among 38 exposed adults and 57 exposed children who 
were given Y-globulin. Jaundice was noted six days after injection in that case. 
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In contrast, secondary cases appeared in 2 of the 55 exposed adults (4%) and 11 of 40 
exposed children (27%) who were the untreated controls within the same families. 

Administration of 0.01 cc. per pound of body weight appears to be as effective as that of 
0.1 cc. in preventing the spread of infectious hepatitis within family groups. 


WHEELOCK, Denver. 


Meconrum Perrronitis. Frank J. Ricos, Northwest Med. 53:695 (July) 1954. 


The author discusses the possible causes, symptoms, sequelae, and differential diagnosis of 
meconium peritonitis. Three case reports, with roentgenograms illustrating the characteristic 


intraperitoneal calcifications, are presented. —_——— 
OC » e. 


ANorECTAL Rincs IN INFANCY: INCIDENCE AND SIGNIFICANCE. LLtoyp E. Harris, H. PENUEL, 
F. Corstn, and Joun R. Hit, Pediatrics 13:59 (Jan.) 1954. 
Anorectal rings were found in 13.8% of 1716 consecutive newborn infants. The anorectal 
ring was detected in four times as many girls as boys. 
Anorectal rings of the grades discovered in this study dilated spontaneously and did not 


require treatment. 

The incidence of constipation, colic, blood in the stool, excessive straining, distention, tear 
of the anal skin, and crying with defecation was the same in a group of 168 infants with anorectal 
rings as it was in a group of 160 infants in whom the anorectal ring was absent 


A thick. fibrous anorectal ring which does not dilate spontaneously may cause obstructive 
symptoms and require treatment. This type of anorectal ring did not occur in this group of 1716 


infants. 
FrRoM THE AUTHORS SUMMARY. 


INVESTIGATION OF AN INFANT Born oF A MOTHER SUFFERING FROM CIRRHOSIS OF THE LIVER. 
Rosert L. StaTer, Pediatrics 13:308 (April) 1954 


The successful pregnancy and uncomplicated delivery of a healthy infant by a young woman 
suffering from severe cirrhosis of the liver is described. 

Serial liver function studies in the infant during the neonatal period suggested a degree ot 
hepatic immaturity not dissimilar to that observed in normal newborn infants 

Maternal serum alterations are compared with fetal and neonatal findings. Electrophoretic 
analysis revealed that the fetus had a normal albumin concentration, despite a low level in the 
y-globulin was elevated in the fetus, just as it was in the mother. Serum 


mother. The serum 7 
bilirubin was present in only half the concentration in the fetus as it was in the mother. Dit- 
ferences in lipoproteins and in other high molecular weight components were found. The role 
of placental permeability in relation to these variations is discussed 

Serial electrophoretic analyses during the neonatal period indicated a normal catabolic 
rate for the unusually elevated y-globulin component in the infant (half-life=20 days; tva= 


20 days) 
days). From THE AuTHOR’s SUMMARY. 


GASTROESOPHAGEAL INCOMPETENCE IN CHILDREN, WITH SPECIAL REFERENCE TO Minor DeE- 
GREES oF PARTIAL THoractc Stomacn. Roy Astiey and Ivo J. Carré, Radiology 62:351 
(March) 1954. 

Weakness of the valve mechanism between the esophagus and stomach, allowing abnormal 
reflux of stomach contents into the gullet in infancy and early childhood, is not an intrequent 


f vomiting. The process is facilitated by the horizontal posture and fluid diet. In the 


cause O 
the 


authors’ experience, a short esophagus with a small proportion of the stomach above 
diaphragm occurs as a cause of vomiting more often than does cardioesophageal relaxation 
(chalasia), recognized as a frequent cause of vomiting. Often the pinchcock action of the right 
crus of the diaphragm is not effective; the obliquity of the esophagus is lost, and there results 
a wide hiatus. While vomiting is the outstanding feature, commonly blood altered in character 


and in small amounts and mucus in large quantities are present. 
Thickened feedings are 


Treatment in infancy consists of nursing in a propped-up position. 
stricture 


given if vomiting persists. Dysphagia for solid food is predominant when a complicating 


present Anspacn, Riverside, Il. 
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SUBACUTE AND CHRONIC INTUSSUSCEPTION IN INFANTS AND CHILDREN. DuNCAN Macau ay and 
Tuomas Moore, Arch. Dis. Childhood 30:180 (April) 1955. 


Two cases of intussusception in infants, of prolonged duration, four and six weeks respectively, 
are reported in detail. 

From an analysis of hospital records it is concluded that the incidence of prolonged intus- 
susception is about 3% of all cases in infants under one year of age and about 10% in children 
over that age. These figures are in substantial agreement with those derived from a review of 
the literature. 

Subacute and chronic intussusception in infants and children is not such a rare condition as is 


often claimed. Ketiy, Milwaukee 


Primary Tumors oF THE Liver IN CHILDREN. L. Martoni and F. Britianti, Clin. pediat. 
36:3 (Jan.) 1954. 


Three cases of primary tumors of the liver in children 8 to 10 years old are reported. One 
tumor was a cirrhotic cancer, the second an adenocarcinoma, and the third an adenoma. In the 
latter all the signs and symptoms were localized, the child showing neither loss of weight nor 
anemia. There appeared to be evidences of malignancy in that the cells were invading the 
blood vessels of the tumor itself. The diagnosis in each case was established histologically after 


exploratory operations. 
I I HIGGINS, Boston. 


Unusvuat Case or Rigut-Sipep DiapHracmatic Hernia. C. Montanecyi and S. BIANCHEsSI, 

Clin. pediat. 36:47 (Jan.) 1954. 

\ 29-month-old boy had had a poor appetite and frequent febrile attacks since birth. He 
was very pale and asthenic and subject occasionally to diarrhea and occasionally to constipation. 
He was normal mentally. Physical and x-ray exminations revealed a diaphragmatic hernia, 
part of the stomach being in the right thorax and part in the abdomen. The spleen was not 
enlarged. Gastric analyses showed abundant free hydrochloric acid. There was occult blood 
in the stools. The anemia was of the macrocytic and hypochromic type and was doubtless due 
to bleeding in the stomach. Hiccrs, Boston. 
PERFORATING Heinz Sincer, Deutsche med. Wehnschr. 79:110 

(Jan. 15) 1954. 


During a period of four years, 3020 children up to 14 years of age came to operation on 
suspicion of appendicitis. Among these were 131 children with perforation of the appendix. There 
seemed to be an increase of perforations in children below the age of 5 years, with a peak in 
the 3d year of life. Diagnosis and treatment are discussed. In the course of the observation 


period, the mortality dropped from 8% to 0. Axemenc, Rochester, Minn. 


Inrectious GASTROENTERITIS OF INFANTS Due to “PatHocentc”’ Cotin OrGanisms. Lis 
Moser, Deutsche med. Wehnschr. 79:355 (Feb. 26) 1954. 

In a home for mothers joined to the University Children’s Clinic in Hamburg, 10 of 20 
infants were taken ill. In nine of these cases, so-called pathogenic colin bacteria of the O-Group 
55 (Kauffmann) could be demonstrated in the stools. The differentiation of these micro-organisms, 
which rests on serological examinations, is discussed. The outbreak is ascribed to an error, 


inasmuch as for a few days the diapers had not been boiled. A possible carrier was found. 
Amperc, Rochester, Minn. 
Tue Retationsuip Between Infectious Enteritis Due to Escuertcnia Colt AND THE 
Acute DIARRHEAS oF INFANCY. Curiste. JUNKTE, Monatsschr. Kinderh. 103:253-261 
(May) 1955. 


The question of the relationship of infectious enteritis due to Escherichia coli to the entire 


picture of the acute infantile diarrheas, parenteral infections, and to the so-called parenteral 


dyspepsias was studied. 
All infants admitted to the Children’s Hospital of the German city of Magdeburg during 
11 consecutive months of 1953 had repeated stool examinations for the presence of the following 
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pathogenic types of E. coli: 0111: By, 055: Bs, 026: Bs and 025: K. All patients who developed 
dyspepsia during their hospital stay also had stool examinations. A total of 5700 stool examina- 
tions was performed on 1500 infants, of whom 1331 were followed from the time of admission 
until discharge. 

Pathogenic types of E. coli were found in 11.6% of iniants admitted with dyspepsia with 
parenteral infections and in 9.3% of infants who developed their illness while in the hospital. Of 
infants admitted with dyspepsia without parenteral infection 32% had pathogenic types of 
E. coli, and 74.2% who developed their illness while in the hospital were found to have pathogenic 
types of E. coli. 

No significant relationship was found between parenteral infection and the occurrence of 
E. coli enteritis during winter months. The etiology of summer diarrhea and vomiting could not 
be explained on the basis of E. coli dyspepsia, as there was a marked and significant rise of E. 
coli enteritis during the winter months. This winter increase was found only in infants already 
hospitalized and not in new admissions. 

E. coli types 0111: B, and 055: Bs were most frequently found in epidemics, whereas 026: 
Be was never found in outbreaks but only in a few contact infections. 

Sixty per cent of E. coli dyspepsias occurring during hospitalization took place during the 
first three weeks after admission. Serum agglutination studies and blood cultures were negative. 
Pathogenic types of E. coli were found in throat cultures but not in catheterized urine specimens 
and purulent ear drainage. Pathogenic types of E. coli were found on many objects in the rooms 
of patients as well as on hands of nurses even immediately after washing. 


HArTENSTEIN, Syracuse, N. Y. 


Errect oF Hepatitis PREGNANCY ON THE CuiLp. H. G. GUMPESBERGER, and 
F. Wewacka, Wien. klin. Wchnschr. 66:507 (July 23) 1954. 


Of 57 cases of hepatitis during pregnancy a placental transmission of hepatitis to the child 
could be assumed in only one instance, which is reported. Of 25 cases in which the mother 
acquired a hepatitis during or a few weeks after birth, one infant died at the age of 6 months 
with an acute liver atrophy. When the mothers of 43 infants had hepatitis, 12 in the first, 16 in 
the second, and 15 in the third period of pregnancy, no malformations of the infants were seen. 


Amperc, Rochester, Minn. 


Virus DrarrHEA IN INFANTS. S. DREXLER and V. Kusetka, Pediat listy 9:43 (June) 1954. 


The authors report on an epidemic of diarrhea, probably of virus origin, in premature babies. 
A virus was isolated which, they believe, could have been the cause of the epidemic. Evidence 
is presented to show that the infection took place by droplets or the alimentary route. Chloro- 


mycetin, and possibly Aureomycin, are recommended by way of treatment. 


From THE AvuTHOoRS’ SUMMARY 


Psychology and Psychiatry 


CiintcaL PsycHotocy 1n CoNGENITAL ENCEPHALOPATHIES. J. De Moracas, Rev. espan. 
pediat. 11:62 (March-April) 1955. 


It must be remembered in considering the use of clinical psychology in encephalopathies 
that (1) an encephalopathy may exist without any sign of psychopathology; (2) the psycho- 
pathology which accompanies an encephalopathy is not always significant of an oligophrenia; 
(3) the psychological signs which accompany an encephalopathy are not necessarily due to 
the same nosogenic agent that produced the encephalopathy; (4) some of the psychological signs 
accompanying an encephalopathy are not due to the effect of the encephalopathy on the patient 
but due to reaction to his lesion and to his environment. 

The author elaborates these points and stresses especially the concept of oligophrenia as an 
entity to be distinguished from symptomatic signs and symptoms mistaken for oligophrenia in 
children with brain damage. Atren, Santa Fe. N. Mex. 
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ABSTRACTS FROM CURRENT LITERATURE 


Diseases of Ductless Glands; Endocrinology 


Errect or A Prrurrary GONADOTROPHIN ON Ovaries OF Hyprotuyroi Rats. G. JANES, 

Endocrinology 54:464 (April) 1954. 

It has been shown that thyroidectomy or the administration of goitrogenic substances is 
followed by changes in the ovary. These observations suggest that, in the absence of normal 
thyroid function, the ovaries react abnormally to the circulating gonadotropins. The present 
experiments are concerned with the effects of varying doses of a gonadotropin on animals which 
were given a goitrogen or were thyroidectomized for different periods of time. 

It was found that thyroidectomy results in an increased response to gonadotropin and that 
the ovarian weights in some instances are even greater than in the thiouracil-treated. The 
increased ovarian response to gonadotropin is a qualitative, rather than a quantitative, effect 
and is apparently caused by a luteinizing rather than a follicular-stimulating factor. 

Jacossen, Buffalo. 


Errects or ACTH on PreGnant MONKEyYs AND THEIR OrrsprinG. Ipa G. Scumipt and 

Ricuarp A. Horrman, Endocrinology 55:125 (Aug.) 1954. 

In view of the likelihood that, for various reasons, ACTH would be administered during 
pregnancy, it seemed desirable to define the effects of such treatment on mother and offspring. 
Accordingly, this investigation of the effects of ACTH on the pregnant rhesus monkey and 
her offspring was carried out. 

Three of the seven pregnant treated monkeys aborted. The other four pursued an uneventful 
course and gave birth to apparently healthy offspring. Maternal spleens and lymph nodes 
showed characteristic suppression of activity in the nodules. These same organs in the babies 
were unaffected, but the thymus glands showed cortical atrophy. 

Maternal adrenals responded typically to ACTH by hypertrophy of fascicular cells and loss 
of vacuolation in the cytoplasm. Fetal adrenals, on the contrary, were very small, with enlarged 
glomerular zones and atrophic fascicular zones—changes similar to those produced in adult 
adrenals by cortisone. This suggested that excessive amounts of cortical steroids from the 
enlarged maternal adrenals passed into the fetal circulation and inhibited activity of fetal adrenals. 


Jacossen, Buffalo. 


or THE Kipney Paratuyrorp Controt or BLoop Catctum as DETERMINED BY 
STupIES ON THE NepHRecTOMIZED Doc. ArtHUR Endocrinology 55:166 
(Aug.) 1954. 

Despite numerous studies, the mechanism of the action of the parathyroid hormone remains 
a subject of controversy. The view which has received widest acceptance considers the primary 
action of the parathyroid hormone to be exerted by accelerating the excretion of phosphate 
through the kidney with secondary effects on the calcium level of the blood. Opposed to this 
view is a mass of data which indicates that the parathyroid hormone also exerts significant 
extrarenal effects, particularly on the bones, which are responsible for its hypercalcemic action. 

The present study demonstrates that parathyroid hormone acts directly on body stores of 
calcium (presumably the bones, but perhaps also on the tissues) to regulate the calcium level 
of the blood and that the hypercalcemic action of the hormone is not dependent on its renal 
action in increasing phosphate diuresis. This is proved by the demonstrated capacity of the 
hormone to cause hypercalcemia in the nephrectomized dog, even when the total inorganic 
phosphate of the blood is rising, as well as by the decrease in serum calcium and the induction 
of tetany in the parathyroidectomized-nephrectomized dog. Jacossen, Buffalo. 
Errect or Corticoips UPON THE DEVELOPMENT AND TOXICITY OF TRANSPLANTABLE CROTON- 

Povucn Tumors. Hans Setye, Endocrinology 56:516-522 (May) 1955. 

The growth and systemic toxicity of transplanted “croton-pouch tumor No. 2” (a highly 
malignant fibrochondro-osteosarcoma) was examined in intact and in adrenalectomized rats 
treated with Cortisol, DCA, or both these steroids. 

It was found that cortisol greatly inhibits both the growth and the exudate-forming ability 
of croton-pouch sarcomas, but only in the absence of adrenal tissue. 

These findings suggest that DCA imitates the Cortisol-antagonizing effect of intact adrenal 
tissue in many respects. JacosseEN, Buffalo. 
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Books 


BOOKS RECEIVED 


Our Blind Children. By Berthoid Lowenfeld. Price, $5.50. Pp. 205, with 4 illustrations. 
Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, IIl., 1956. 


Introduction to Virology. By Gilbert Dalldorf. Price, $3.50. Pp. 102. Charles C Thomas, 
Publisher, 301-327 E. Lawrence Ave., Springfield, IIl., 1955. 

Clinical Laboratory Diagnosis. Fd. 5. By Samuel A. Levinson and Robert P. MacFate. 
Price, $12.50. Pp. 1246, with 257 illustrations. Lea & Febiger, 600 Washington Sq., Phila- 
delphia 6, 1956. 


The Psychopathology of Children with Organic Brain Disorders. By Lauretta Bender. 
Price, $5.50. Pp. 151, with 23 illustrations. Charles C Thomas, Publisher, 301-327 E. 
Lawrence Ave., Springfield, Ill, 1956. 


Mechanisms of Congenital Malformation. By S. R. M. Reynolds, Joseph Dancis, and 
Clement A. Smith. Price, $3. Pp. 137, with 50 illustrations. Association for the Aid of 
Crippled Children, 345 E. 46th St., New York, 1955. 


BOOK REVIEWS 


Therapy of Fungus Diseases—An International Symposium. Edited by Thomas H. 
Sternberg and Victor D. Newcomer. Price, $7.50. Pp. 337, with numerous tables. Little, 
Brown & Company, 34 Beacon St., Boston 6, 1955. 


Fifty-five papers presented at an international symposium in June, 1955, are included. With 
their illustrations and figures they provide an up-to-date review as well as a forward-looking 
summary of the world’s knowledge of fungus infections, particularly with regard to therapy. 
Much previously unpublished information is presented on the recently established antifungal 
antibiotic Nystatin, as well as other antifungal agents, including Diphenylpyraline, undecylenic 
acid, sulfur, aromatic diamidines, cinnamic acids, Nitrostyrenes, Filipin, sulfonamides, sulfones, 
Chlorquinaldol, 1968, Actidione, stilbamidines, MRD-112, Rhodanine, and others. Biological 
aspects of superficial and deep fungus infections are also discussed from many points of view. The 
editors and publishers deserve praise for the prompt appearance of the volume. 

To pediatricians the very favorable reports on Nystatin in pediatrics by Drouhet, of Paris, 
and by Dobias, of the U. S. A., are of special interest, for they suggest that this agent is the 
treatment of choice in cutaneous or mucosal or systemic moniliasis in infants and children. 


A Handbook of Hospital Psychiatry. By Louis Linn. Price, $10. Pp. 560. International 
Universities Press, Inc., 227 W. 13th St.. New York 11, 1955. 


Dr. Louis Linn, assistant attending psychiatrist at Mt. Sinai Hospital, New York, has 
written this book to help the resident psychiatrist or beginning psychiatrist in his approach to 
the mental patient in the hospital setting with accent on the team approach and importance of 
the “therapeutic community.” The book fulfills its purpose admirably and contains a wealth ot 
fairly detailed information which will serve to guide the psychiatrist in innumerable situations. 

The first of its five sections, “The Treatment Program,” deals in a general way with various 
forms of therapy that are used in a hospital. Included are individual psychotherapy, group psycho- 
therapy, somatotherapy, recreational therapy, occupational and vocational therapy, food as 
therapy, and special ward procedures. The second section deals with the treatment team and takes 
up in quite some detail the role and training of the social worker, psychologist, attendant, nurse, 
chaplain, and volunteer worker. This material is helpful not only in outlining the function of 
each group but in helping to understand the interrelationship between the groups. Section 
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three deals with the various types of patients in the mental hospital. They are approached from 
all aspects, the psychology involved, the various forms of treatment and research. Special 
problems such as pregnancy in patients and physical illness are also considered. Part four deals 
with the hospital as to architecture and once again with staff, specifically administrative and 
psychiatric. Again training and function are discussed in detail. Many helpful details in regard 
to training and research grants are given. The last part deals with the community and its rela- 
tionship to psychiatry and the mental patient. The role of relatives, their education and treatment, 
is discussed, as is that of continued outpatient care for discharged patients. Education of the 
public in mental health is included, and various agencies and their programs are discussed. 
There is a wealth of useful information in this volume, and it will be a valuable addition to 
anyone in any way involved with psychiatric patients in the hospital setting or after discharge. 


Viral and Rickettsial Diseases of the Skin, Eye and Mucous Membranes of Man. By 
Harvey Blank, M.D., and Geoffrey Rake, M.B., B.S. Price, $8.50. Pp. 285, with 70 illustra- 
tions. Little, Brown & Company, 34 Beacon St., Boston 6, 1955. 


An unusually happy combination of clinical and laboratory experience have combined to 
produce a very valuable book. Factual, authoritative, and very up to date, this book will be of 
value to medical students, clinicians, and laboratory workers. The style of presentation is lucid 
and interesting, and the book is excellently illustrated. The clinician will find detailed descriptions 
of laboratory aspects of each disease which are informative as to laboratory methodology as well 
as virus properties. The laboratory worker will find accurate thorough discussions of the clinical 
aspects of these diseases. 

Discussions of pox diseases, exanthemata, and warts are particularly good. The authors have 
endeavored to discuss the less common virus diseases of man as well as those commonly 
encountered in everyday experience. 

While the discussions of some of the rarer diseases are brief and sketchy, the disappointment 
is in the current extent of our knowledge rather than in the authors’ efforts to assemble what is 
known. Therapeutic discussions are limited to those measures which are specific, and only 
pertinent nonspecific measures are included. 

The authofs have devoted much of their attention to the viral diseases. It is disappointing 
that the same meticulous care was not given to the rickettsial diseases. Nonetheless, this book 
will be a valuable asset to both the clinical and the laboratory worker dealing with infectious 
diseases. All pediatricians will find it a most useful and handy source of reference. 


Sexual Hygiene and Pathology. By John F. Oliven, M.D. Price, $10. Pp. 481. J. B. Lippincott 
Company, 227-231 S. 6th St., Philadelphia 5, 1955. 


There is an increasing awareness among physicians of the medical importance of sex matters. 
In the present day, people are entitled to informed physicians who know the answers to personal 
health and hygiene questions as well as to problems on the subject of sex when the need for 
advice and treatment arises. 

This original book is organized into four sections “Sexuality in Childhood”; “Sexuality in 
the Second Decade”; “Sexuality of the Normal Aduit”; and “Sexual Pathology.” The material 
dealing with the first, second, and fourth categories will be reviewed here. This volume was 
originally conceived following a Round Table on the Sex Instruction of the Medical Student by 
members of the American Psychiatric Association and under their auspices. This was developed 
further by the author in having selected physician friends keep a record of the sexual problems 
which happened to come to their professional attention, as well as to suggest information they 
would like to have in this field. In so doing, Dr. Oliven has kept close to the viewpoint of the 
practicing physician. There is enough theoretical data to facilitate the use of this volume as an 
adequate reference and as a textbook for teaching purposes. 

In the section on “Sexuality in Childhood,” the normal and abnormal sexual development of 
the child is fully portrayed, with an elaboration of the modern concept of sex instruction and 
common sex problems of the child. The area of sexual aggression of the child, an experience 
which comes to every physician from time to time, is adequately discussed as to the legal and 
psychiatric sequelae. This discussion alone is worthy of the pediatrician having this book ever 
at hand, so that he will not flounder about when it is his role to speak and act authoritatively. 

“Sexuality in the Second Decade” is a most important discussion for those who have been 
meagerly trained in the modern concepts of this important age level. Normal and abnormal 
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puberal development is detailed, with a sensible approach to adolescent sex education, as well as 
to a discussion of the common sex problems and disordered sex behavior in juveniles. Here 
again the physician, disoriented by the welter of quasiscientific material in this field, will find 
a forte and adequate background for his opinion. 

The section on “Sexual Pathology” is effectively organized and defined in terms which any 
physician can comprehend and helps to dispel the confusion of the concepts and labels which have 
constantly besieged this field. It is trite to say that a physician must be well informed in the 
pathology of any phase of medicine before he may adequately deal with the prevention and 
correction of deviations. 

The facile choice of technical terms which are readily understandable and the extreme 
readability of the textual material are highly commendable. There is a complete index, and 
the use of cross references throughout the text increases its usefulness to the reader. Although 
there is no appended bibliography, one has the impression that the author is well steeped in the 
lore of his field, and his forthright exposition leaves one with the security that he writes with a 
liberal background of other than his own personal convictions. 

This book is recommended to all physicians and medical social workers dealing with adoles 
cents and certainly should be a reference volume in every good law library. 


. The Importance of Physiotherapy in the Treatment of Sick Children. By J. M. Jewry- 
Harbert. Price, $2.50. Pp. 84, with 15 illustrations. John de Graff, Inc., 64 W. 23d St. 
New York 10, 1955. 

This small monograph is designed to help the physiotherapist understand the peculiar needs 
of children regarding physiotherapy. The author feels there is a lack of specialized knowledge 
in this field and has therefore put down her own impressions after an extended experience in the 
field of physiotherapy with infants and young children. A special section of exercises for babies 
is included. 


Polio Pioneers. By Dorothy and Philip Sterling. Price, $2.75. Pp. 128, with numerous 
illustrations. Doubleday & Company, Inc., 575 Madison Ave., New York 22, 1955 
: This small volume is designed for lay reading at the secondary school level. Its lucid text 


and many excellent photographs make this an outstanding book for this purpose. It can be 
recommended highly for the families, the patients themselves, or others interested in the story of 


polio. 
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Polio Immune Globulin is the product of choice for passive 
immunization against paralytic poliomyelitis. At Cutter, only 
freshly pooled, adult venous blood is fractionated for gamma 
globulin. High antibody level is assured, for each vial is tested 
in accordance with the U.S.P.H.S. specification for poliomye- 
litis antibody content. Each 2 cc. vial contains the antibody 
equivalent of 40 cc. of original normal serum. Passive protec- 
tion against paralytic poliomyelitis appears greatest beginning 
with the second week after injection and decreases by the end 
of the fifth week. 


Polio Immune Globulin/Cutter is also recommended for 


@ prevention or modification of measles, 
including maternal rubella. 

@ prophylaxis of infectious hepatitis. 

@ treatment of agammaglobulinemia and 
hypogammaglobulinemia. 


POLIO 
IMMUNE 
GLOBULIN/ 
CUTTER 
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; The Life You Hold in Your Hands 


A baby born today has a far greater promise of more tomorrows. The tremendous 
reduction in infant mortality to 26.5 per 1,000 live births* (30% below 1945) 
is a tribute to your skill, research, improved techniques and the advances made 
in the field of infant nutrition. We join the parents of America in expressing 
our appreciation of the great strides made by the medical profession. 


Babies are our business ... our only business! 


4 Gerber. Baby Foods 


FREMONT. MICHIGAN 


7 * Based on an estimated 4,091,000 births in 1955. Source: Vital Statistics, U. S. Dec. 1954 & 1955. 
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or recurrent 
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infections 

of children... 
failure to 


treat promptly © 
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shorten 
the patient's 


dosage for 

children: 5 to 

-“Nitrofurantoin (Furadantin) i is 

effective antibacterial in children. 


BRAND OF NITROFURANTOIN 


**,..one of the most effective single 
agents available at this time.’’? 


1. Johnson, S. H., Ill, and Marshall, M., Jr.: A.M.A. Am. 
J. Dis, Child. 69:199, 1955. 2. Breakey, R.S.; Holt, S. 
H., and Siegel, D.: J. Michigan M. Soc. $4:805, 1955. 


Eaton NEITHER ANTIBIOTICS NOR SULFAS 


MITROFURANS—A NEW CLASS OF ANTIMICROBIALS 
LABORATORIES 
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Borcherat 


MALT SOUP 


 Extract* 


A gentle laxative modifier of milk. One or two table- 

spoonfuls in the day's formula—or in water for breast 

fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 

Fewer phone calls from anxious mothers. Malt Soup 

Extract is merely added to the formula. Prompt results. 


*Specially processed non-diastatic 
malt extract neutralized with po- 


tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles. upset the baby. 
Be BORCHERDT MALT EXTRACT CO. 
¥ Send for Samples 


ead ibdrateure 217 N. Wolcott Ave. Chicago 12, Ill. 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 
to normal position in 9 months. 


TRADE MARK 


THUM DISCOURAGES NAIL BITING TOO 


GET THUM AT YOUR DRUGGIST OR SURGICAL DEALER. 
PRESCRIBED BY PHYSICIANS FOR OVER 20 YEARS. 
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And Growth Dietaries 


Enriched bread (90 per cent of all 
white bread commercially produced in 
the United States) contains officially 
standardized amounts of thiamine, ribo- 
flavin, niacin, and iron. It usually also 
contains nonfat milk solids averaging 
4 per cent by weight of its flour compo- 
nent. Because of its high nutritional 
values— good quality protein able to sup- 
port growth and tissue maintenance, B 
vitamins, iron, and calcium—enriched 
bread constitutes an important food in 
diets planned for good growth in chil- 
dren, and may well supply a high per- 
centage of the caloric intake.* 


Mucu evidence has accumulated that 
inferior growth in children is associated 
with poor nutrition, and good growth 
with good nutrition.' 


A recent clinical study of undernour- 
ished German orphanage children 4 to 
15 years of age and below American 
standards in weight and height, showed 
that dietaries providing 70 to 80 per cent 
of their calories in the form of bread 
promoted good growth and a high order 
of nutritional health.* 


The experimental diets in one part 
of the study consisted of only small 
amounts of meat, fish, and dairy foods, 
moderate amounts of fruits and vege- 
tables, large amounts of an enriched 
bread (containing added calcium carbon- 
ate), and asupplement of vitamins A, C, 
and D. The children did remarkably well 
during the experimental period of 12 
months, demonstrating that the diets 
provided all nutrients needed for 
excellent development and growth. 


AMERICAN BAKERS ASSOCIATION 
20 NORTH WACKER DRIVE © CHICAGO 6, ILLINOIS / 
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. Widdowson, E. M., and McCance, R. A.: Studies on 


. Sherman, H. C.: Food Products, ed. 4, New York, . 


Martin, E. A.: Roberts’ Nutrition Work with Children 
Chicago, The University of Chicago Press, 1954, pp. - 
164-195. 


the Nutritive Value of Bread and on the Effect of J 
Variations in the Extraction Rate of Flour on the > 
Growth of Undernourished Children, Medical Re- i 


search Council, Special Report Series, No. 287, London, 
Her Majesty's Stationery Office, 1954. 


The Macmillan Company, 1948, p. 221. a 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nu- 7 
trition of the American Medical! Association and found 
consistent with current authoritative medical opinion 
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A NEW SERIES IN 


Titles in the new series 


® PARENTS’ PRIVILEGE 


for parents of young children 
of pre-school and early 
school age 


®A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


© FINDING YOURSELF } 


for boys and girls of 
épproximately junior high 
school age 


® LEARNING ABOUT LOVE 


for young people 


of both sexes (about 16 to + 


20 years of age) 


® FACTS AREN'T ENOUGH 


for adults who have any “2. 


responsibility for children 
or youth thet may create 

@ need for an understanding 
of sex education 


PRICES 


Note: Discounts apply to 
quantities of any single title, 
or to quantities of sets. 

Quantity Discount Price 

1 

10 10% 4.50 

25 30% 8.75 

50 40% 15.00 

100 50% 25.00 

1000 60% 200.00 


Set of 5 titles, $2.25. 


Distributed By 
Order Department 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 
Chicago 10, 
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Enclosed is $ 


Title 
1. PARENTS’ PRIVILEGE 


2. A STORY ABOUT YOU 


ORDER BLANK 


(no stamps) for the following pamphlet(s): 
Quantity 


3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN'T ENOUGH 
Complete set of five 


Please send pamphlet(s) to: 


Neme. 


(Please Print) 


Street 


City 


Zone 


State 
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The Aspirin that Tastes So Good. 
The Flavor Remains Stable down to the last tablet. 
15¢ Bottle of 24 tablets (2'* grs. each). 


We will be pleased to send samples on request. 


THE BAYER COMPANY DIVISION 


Drug Inc 


1450 Broadway, New York 18, N. Y. 
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AN APPROVED EDUCATION 


FOR HOME - BOUND CHILDREN 


Famous Calvert School-at-Home 
Courses for Kindergarten 
through 9th Grade 


Physicians recognize the thera- 
peutic value of the school routine 
for youthful patients. Many handi- 
capped children show marked prog- 
ress toward normal health when 
home-study courses are introduced. 
Thousands now get their elementary school education in 
their own homes with the famous Calvert School-at-Home 
Courses. Children afflicted by crippling orthopedic con- 
ditions, cerebral palsy, rheumatic fever, impaired hearing 
use the Calvert Courses on their doctor's recommenda- 
tion. Calvert materials are complete in every detail— 
teaching manual, lessons, books and supplies. They are 
easily adapted to the child’s mental, physical, emotional 
capabilities. 

Calvert Courses are available for Kindergarten through 
9th grade. They stimulate interest and curiosity. They 
permit children to advance at their own pace. More 
than 100,000 children have been taught by the Calvert 
method in the past 50 years. Calvert Courses are ap- 
proved by the Maryland Department of Education. 


~N 


Help parents of handicapped children solve difficult 
educational problems. Recommend Calvert School-at- 
Home Courses with confidence. Complete information 
sent promptly on request. 


570 Tuscany Road Baltimore 10, Md. 


BABY 
WALKER 


A PERFECT HELPER FOR THE 4 TO 8 YR. OLD 


ALSO AVAILABLE IN JUNIOR 
& ADULT Sizes 


PADDED CHROME 
BALANCE RING SATIN OR 
NAMEL 
REMOVES ALL 
CLINICAL 
ADJUSTABLE IN APPEARANCES 
HEIGHT AND 
POSITION STRONG 


LARGE PADDED 


TUBULAR STEEL 
CONVENIENTLY 


SEAT ON REAR LIGHT 

RUGGED EASY MAXIMUM 
ROLLING SECURITY AND 
CASTERS COMFORT 


INVALEX saues co., mc. 


741 WEST 17TH ST. LONG BEACH, CALIF. 


TO HELP YOUR PATIENTS 
AND SAVE YOU TIME 


Eooklets on Eyesight 


These pamphlets will answer many of your 
patients’ questions for you. Among the 
titles, you will undoubtedly find topics 
you've had to discuss at length with patient 
after patient, taking up time that you could 
have used to treat other patients. Let these 


pamphlets solve that problem for you. 


WHOM SHALL I CONSULT ABOUT 


MY EYES? I’. T. Jung. & pages. 15 
cents. 
EYES-RIGHT! Audrey McKeever. 16 


pages. 20 cents. 


SHOULD YOUR CHILD WEAR 
GLASSES? a, Robert Burke. 12 pages. 


15 cents. 
CATARACT. Abram B. Bruner. 12 pages 
15 cents. 


THE NEW CONTACT AND CORNEAL 


LENSES. Maurice W. Nugent and Con- 
rad Berens. 6 pages. 10 cents. 
COLOR BLINDNESS. Dean Farnsworth 


and Conrad Berens. 2 pages. 5 cents. 


ONE EYE SEES EVERYTHING. I’hy!- 


lis Duke-I¢lder. 2 pages. 5 cents. 


Keep a supply on hand. Discounts on 


quantity purchases: . 10%, 
100 copies . . . 50%, 1,000 copies . . . 60%. 


10 copies . . 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Illinois 
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The Spectrum 


of Nutrients 


in 


Oat me ql The important contribution to daily nu- 


tritional health made by the broad spectrum 
of nutrients in the classical Quaker Oats \ 
breakfast dish is illustrated by this table. 
All the nutrients in oatmeal occur naturally. 


THE QUAKER OATS BREAKFAST DISH* 
NUTRIENTS OATMEAL MILK TOTAL NUTRIENTS a4 OATMEAL MILK TOTAL 
tProtein 47Gm. 3.9Gm. 86Gm. tlron 1.28 mg. 0.12 mg. 1.40 mg. 
Carbohydrate 17.7Gm. 57Gm. 23.4Gm. tCaicium 15 mg. 148 mg. 163 mg. 
Fat 2.0Gm. 44Gm. 6.4Gm. tPhosphorus 115mg. 113mg. 228 mg. 
tThiamine 0.18 mg. 0.05 mg. 0.23 mg. Potassium 162mg. 163mg. 325 mg. 
tNiacin 0.26 mg. 0.10 mg. 0.36 mg. Zinc 1.08 mg. 0.45 mg. 1.53 mg. 
Riboflavin 0.05 mg. 0.19 mg. 0.24 mg. Folic acid 11.4 mcg. 0.3. mcg. 11.7 meg. 
tPyridoxine 0.07 mg. 0.06 mg. 0.13 mg. Vitamin By2 O.l meg. 0.7 meg. 0.8 meg. 
Pantothenic acid 0.25 mg. 041 mg. 0.66 mg. tCopper 0.31 mg. 0.04mg. 0.35 mg. 
tVitamin A plus Carotenoids - 0.08 mg. 0.08 mg. Manganese 1.45 mg. 0.002 mg. 1.45 mg. 
Magnesium 51 mg. 14 mg. 65 mg +Calories lll 81 192 
oatmeal (dry), 4 oz. whole mik usually. added sugar not included in evalua TNutrients for which Daily Dietary Allowances are recommended by the National 
hon sources supphed on request Research Council 
Few foods can better the broad nutrient spec- 
trum of the oatmeal serving. For its caloric 
oe LL” content its nutritional contribution may well 
\ be unique, and justifies the physician’s continued 
qa recommendation of oatmeal breakfast’’ for 
4 wo every age, for the normal as well as the thera- : 
\ Ar peutically indicated diet. 
a Quaker Oats and Mother’s Oats, the two : 
brands of oatmeal marketed by The Quaker 
a Oats Company, are identical in their content of 
IN PEDIATRIC NUTRITION, all nutrients. Both brands are available in the 
oatmeal, with its easy di- Quick (cooks in one minute) and the Old-Fash- 
gestibility and assimila- ioned (cooks in five minutes) varieties. 
tion, and its wealth of 
essential nutrients, merits 
recommendation among 
the first solid foods as soon q 
as spoon-feeding can be The uaker Oats (Ompan 
instituted. Q O G P 
CHICAGO 
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to help you combat 


iron deficiency 


in infants... 


How Fer-in-Sol improved infants’ 
blood pictures 


Hb. Gm. 
16 


15 


14 


12 


11 ] 


10 


Age in 5 10 15 20 25 30 35 40 45 50 
weeks 


Chart adapted from Niccum, Jackson and Stearns: A.M.A. Am. J. Dis. Child. 86: 553, 1953. 


Mean hemoglobin determinations of infants on a predominantly 
milk diet receiving Fer-In-Sol. The Fer-In-Sol dose was 5 mg. 
of iron (0.2 ec.) per day at 3 months, increased to 10 mg. of iron 
(0.4 ce.) after 6 months of age." 


Fer-In-Sol 


iron in a drop for infants and children 


“Iron deficiency anemia 
has a peak incidence 
between six months and 
two and one-half years..." 


Smith and Rosello’ found that the 
peak incidence of iron deficiency in 
infants and children occurred 
between the ages of 6 and 24 months, 
when growth is most rapid. 
Sturgeon‘ reports that published data 
indicate iron deficiency in infants 

is common. Although consuming 
normal diets, the majority of infants 
in the last half of the first year of 
life, and throughout the second 

year of life, ‘‘exist in relatively severe 
states of iron deficiency 

(30% or more depleted).’"* 


Niccum, Jackson and Stearns' found 
that prophylactic administration 

of Fer-In-Sol in small daily doses 
“was sufficient to maintain 
hemoglobin values at a constant 
level throughout the latter half of 
infancy in all full term infants"... 
resulted in significantly higher 
hemoglobin values than did ferric 
ammonium citrate. 


FER-IN-SOv 


Fer-In-Sol® provides a pleasant way 
to supply ferrous sulfate—a well 
tolerated, well absorbed and 
efficiently utilized form of iron. 

The vehicle is acidulous to improve 
absorption and utilization. The good 
taste of the solution makes it 

readily acceptable to young children. 
And tolerance is good. 


Only 0.3 ce. of Fer-In-Sol supplies 
7.5 mg. of iron—more than the 
Recommended Daily Allowance for 
children up to 4 years old. 
Fer-In-Sol is supplied in 15 cc. and 
economical 50 ec. bottles, with the 
new calibrated ‘Safti-Dropper’ 

of unbreakable plastic. 


41) Niecum, W. L.; Jackson, R. L., and 
Stearns, G.: A.M.A. Am. J. Dis. Child. 
86: 553, 1953. (2) Smith. C. H.: Bull. 
New York Acad. Med. 30: 155, 1954. 
3) Smith, N. J., and Rosello,8.: J. Clin. 
Nutrition 1: 275, 1953. 4) Sturgeon, P.: 
Pediatrics 13: 107, 1954. 


aD SYMBOL OF SERVICE IN MEDICINE 


1] MEAD JOHNSON & COMPANY, EVANSVILLE 21, INDIANA, U.S.A. 
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In All The World... No Safer, 


More Effective Intravenous Anesthetic 


L. every country of the world, wherever mod- 
ern medicine is practiced, Pentothal® Sodium is 


in almost constant use as an agent of choice in 

management of anesthesia. This acceptance, 

reflected in more than 2400 published medical 

reports, has created a world literature unpar- 

alleled in the history of modern intravenous 
é anesthesia. Twenty years of 


use stand behind your trust. Obbrott 


PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 


. aa 
J 
ig 


For Nasal 


Congestion in Childuen 


Neo-Synephrine, a gentle, dependable 
decongestant for colds, sinusitis, hay fever 
and allergic rhinitis, is now available in a 
form especially well suited for children: 


NEO-SYNEPHRINE 
0.25% 


Podiithic N Spray 


Unbreakable plastic * Uniformly fine mist 
Leakproof 
Small pocket size * No sting + No fuss 


Contains Zephiran® Cl 0.02% (1:5000), anti- 
bacterial wetting agent and preservative for 
greater efficiency. 

Children easily learn to use Neo-Synephrine Pediatric Nasal 
Spray themselves with adult supervision. Also suitable for adults 
who prefer a mild nasal spray. Squeeze bottles, 20cc. 


LABORATORIES 


NEW YORK N.Y. WINDSOR, ONT. 
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